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METEOROLOGY AND THE STATE. 
URING the war, meteorology, like many other 
branches of science, was utilised to an 
unexpected extent, and its importance has thereby 
gained recognition in far wider circles than might 
otherwise have been the case. The rapid develop- 
ment of aviation has contributed to this, for 
accurate forecasts and a knowledge of the con- 


greatest importance to the airman, and the subject 
now forms a part of his course of instruction. 

With the cessation of hostilities, the Meteor- 
ological Office has had to consider the reconstruc- 
tion which would be necessary in its organisation 
to meet the larger demands made upon it, and to 
maintain the expansion and development of the 
scientific side of the subject which such increased 
activity demanded. In other countries the meteor- 
ological service has always been part of one of 
the Departments of State, but in this country its 
status has varied from time to time. The Meteor- 
ological Office began in 1854 as a Department of 
the Board of Trade for the purpose of collecting 
information about the meteorology of the sea, to 
which was added later the study of forecasting. 
Later, it was placed under a committee appointed 
by the Royal Society, which administered the 
funds furnished by an annual grant-in-aid. Since 
1905 the Office has been under the management of 
a Committee appointed by the Treasury, and con- 
sisting of representatives of the Admiralty, Board 
of Trade, Board of Agriculture and Fisheries, and 
the Royal Society. Thus the Meteorological Office 
has for many years been a service mainly sup- 
ported by State funds, but not attached to any 
Department, its policy being determined by the 
Committee responsible for its administration. 

Under these conditions much valuable scientific 
work has been done, and, whatever the advan- 
tages of such an independent position may have 
been, the greatly increased utilisation of meteor- 
ological information by various Departments of 
State has recently brought the status of the 
Meteorological Office under consideration. 

In the report of the Meteorological Committee 
for the year ending March 31, 1919, a proposal 
of the Air Ministry made in the spring: of 1918 to 
@ take over the Office, on account of the importance 
of meteorology to aviation and of the use of avia- 
tion to meteorology, is presented; but no definite 
action was taken at the time. Later in the year a 
Committee of the Cabinet was in favour of transfer- 
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ring the meteorological service to the Department 
of Scientific and Industrial Research, with a view 
to the co-ordination of the various mefeorological 
services then existing. Such a scheme appeared 
to afford a satisfactory means of meeting the 
requirements of the Departments, and also of 
maintaining the scientific research essential to 
advance in meteorology. 

Since then it has been announced by the Under- 
Secretary of State for Air that the Cabinet has 


decided that the Meteorological Office should be 
ditions prevailing in the upper air are o e 


attached to the Air Ministry, and the amalgama- 
tion of the staff of the Meteorological Office with 
that of the Meteorological Service of the Air 
Ministry is understood to be in course of execu- 
tion. We may therefore conclude that the 
importance of the State Meteorological Service 
to the modern needs of the fighting Services, as 
well as to the other Departments of State, is 
such as to render its closer connection with them 
desirable, and apparently the special needs of the 
Air Ministry and its exceptional facilities for 
obtaining information from the upper regions of 
the atmosphere have led to its selection as the 
Ministry to which the Meteorological Office should 
be attached. 

Such recognition of the importance of meteor- 
ological science, and the co-ordination of different 
services dealing with the subject, are to be wel- 
comed, but men of science will wish to see the 
freedom for investigation and research which has 
been a special feature of the Office under its former 
committees of management fully maintained 
under the new conditions arising from its re- 
incorporation in a State Department. Some mis- 
givings on this point seem to exist, for the 
council of the Royal Meteorological Society, in a 
resolution published elsewhere in this issue, while 
recognising the advantages which the Meteor- 
ological Office may gain from a closer association 
with the Air Ministry, suggests that there may be 
a tendency for certain branches of meteorology 
to be relegated to a subordinate position of import- 
ance if the management of the Service rests with 
a single Department having special interests of 
its own. 

Here we meet the difficulty of reconciling the 
advantages gained from the support and resources 
of an influential Ministry with such restrictions as 
are inseparable from the administration of a large 
Service. The special interests and requirements 
of a controlling Department will naturally appeal 
more strongly to its administrators, and proposals 
for expenditure on schemes will gain more sym- 
pathy and support than others with which they 

EE 


| 
| 
} 
‘4 


686 


NATURE 


[FEBRUARY 26, 1920 


are less familiar. Such considerations probably 
influenced the Meteorological Committee in con- 
curring in the proposal for transference to the 
Department of Scientific and Industrial Research. 

But, since the incorporation of the Meteor- 
ological Office in a State Department is necessary, 
as seems to be generally agreed, the important 
matter is how advance in all branches of the 
subject may be assured. Besides forecasts of the 
weather and information concerning conditions in 
the upper air which especially affect the Air 
Ministry, there are the needs of the Navy, the 
mercantile marine, and the shipping community in 
general; the interests of farmers, foresters, and 
fruit-growers ; the requirements of water engineers, 
river conservancies, and many other branches of 
the community. The War Office has special 
demands of its own in connection with gunnery, 
sound-ranging, etc., and there are many questions 
coming within the scope of the Ministry of Health 
and other Government Departments which utilise 
meteorological information. For all these lines 
of work, scientific investigation must be carried 
on continuously in order to obtain fuller know- 
ledge of the atmospheric processes which can be 
utilised to the advantage of the various interests 
which have been mentioned. To this end observa- 
tories are maintained for investigation apart from 
their utility as reporting stations, and it is of the 
utmost importance that such scientific research 
should be continued and afforded full freedom ot 
action. 

With its transfer to the Air Ministry, the 
Meteorological Office has gained a large addition 
to its staff, and with its extended network of 
reporting stations its budgetary provision in the 
coming financial year will doubtless be greatly 
increased. The State Service is still almost the 
only one offering a career to a man who is 
attracted to the subject of meteorology, and if 
those of the best ability are to be obtained, it is 
essential that scientific research in it should be 
encouraged in which their powers may be 
utilised. No announcement has so far been made 
of the constitution of the Committee which con- 
tinues the work of the Meteorological Committee, 
or of its powers and responsibilities, but it is to 
be hoped that science will be strongly represented 
on such a Committee which can advise the Air 
Ministry on the best policy to be pursued for the 
advancement of meteorological science, and will 


be empowered to direct the execution of such ; Teneriffe, on February 15, 1873. 

policy. By this means the Ministry will be assured 

that research will be carried on most efficiently and 

to the advantage of all branches of the subject. 
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THE BIRTH OF OCEANOGRAPHY. 
Accounts Rendered of Work Done and Things 

Seen. By J. Y. Buchanan. Pp. Ivii+435+3 

plates. (Cambridge: At the University Press, 

1919.) Price 21s. net. 

R. J. Y¥. BUCHANAN has passed the 
allotted span of years, but we who are 
no longer young cannot call him old. Yet he was 
hard at work in a generation which has all but 
passed away, and his recollection reaches back 
to things which are but a tradition to the most 
of us. He is the last of that happy band who 
set sail from Portsmouth in the Challenger under 
Wyville Thomson just seven-and-forty years ago; 
he was born in another world than ours, when (as 
he tells us) the only railways on the Continent 
ran, as kings’ playthings, from Paris to Ver- 
sailles, from Berlin to Potsdam, from Hanover 
to Herrenshausen. Now in this volume, as in 
one before, he has “rendered his accounts” (but 
only partially) of the abundant work he has aone 
and the countless things he has seen. The book 
contains essays both great and small, from letters 
to NaTurRE to addresses delivered to universities 
and learned societies, and the things of which 
these papers treat are both big and little, for 
Mr. Buchanan has kept a sharp look-out, conning 
everything—from the rats in a Bordighera garden 
(which left the oranges alone, ate the rind of 
lemons and left the fruit, ate the fruit of man- 
darins and left the rind) to the great panoramas 
of earth and sea which for so many years have 
passed before him. 

Most of the papers deal (as we should expect) 
with matters oceanographical, such as the tem- 
perature of the sea, its colour, its saltness, or 
the manganese and other nodules lying in its 
bed. The treatment is in great measure new, or 
was so when the papers were written; but the 
themes are old—and are made all the more attrac- 
tive thereby. One is reminded of Robert Boyle’s 
“QObservationes de salsedine maris,” or, again, 
of the “Histoire Physique de la Mer”— 
based upon so little, because it was all 
there was—of that exquisite writer and gallant 
soldier of fortune, Louis Ferdinand, Comte de 
Marsilli. Even one or two names like these (and 
we do not forget Captain Maury, another great 
captain and soldier of fortune) make us hesitate 
a little to accept Mr. Buchanan’s account of “‘ The 
Birthday of Oceanography.” And yet perhaps 
he is not very far wrong to persuade us that that 
science was born, a little to the westward of 
For this was 
the day when the Challenger made her first 
oceanic sounding; and, immediately after, the 
dredge came up full of new and strange things, 
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great corals, huge siliceous sponges, and what not 
more—first-fruits of the noble harvest to be 
gathered from the “‘ Depths of the Sea.” 

In some things, and again it is no wonder, Mr. 
Buchanan prefers the old times to the new. He 
tells us of the cool comfort of an old wooden ship, 
its perfect fitness for the work of exploration, and 
how we have no ships nowadays like the Chal- 
lenger. We are half-tempted to agree with him. 
He commends, even with enthusiasm, the old- 
fashioned hempen dredge-rope and sounding-line, 
and assures us that “wire is the very emblem of 
treachery.” In later years, when wire had come 
into use, he says: “I never attached a thermo- 
meter to the wire without feeling that I was 
guilty of a form of cruelty—cruelty to instru- 
ments.” This is a much harder saying—to those 
of us who have used nothing else; let us hope 
that it is the wire which has altered, and not the 
men. 

It need scarcely be said that this.book is well 
worth reading. It has many pages to interest 
even the man in the street, and has both an 
historical interest and something more besides 
for the present-day student of oceanography. In 
these seven-and-forty years methods have been 
refined, new theories and concepts formed; but 
we do not forget that birthday party on board 
the Challenger, nor Mr. J. Y. Buchanan, who is 
the last of the godfathers. 

D’Arcy W. THOMPSON. 


INDUSTRIAL PSYCHOLOGY. 
Lectures on Industrial Psychology. By Bernard 

Muscio. Second edition, revised. (Efficiency 

Books.) Pp. iv+300. (London: George Rout- 

ledge and Sons, Ltd.; New York: E. P. Dutton 

and Co., 1920.) Price 6s. 6d. net. 
HIS book is founded on a course of five lec- 
tures which were delivered before a general 
audience at Sydney University, but they must 
have been considerably expanded when put into 
book form. The author does not lay claim to 
have made any first-hand investigations on the 
problems with which he deals, but the book is very 
far from being a mere compilation. It shows 
throughout a deep insight into the principles of 
industrial psychology, and is especially lucid on 
the much-debated question of scientific manage- 
ment. 

Mr. Muscio takes in turn the various objections 
to this system raised by the workers themselves, 
and with great ingenuity tracks down the true 
inwardness of these objections, and discusses the 
manner in which they may be overcome. He main- 
tains that the main fact to be insisted on is that 
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the new methods prevent waste of human energy, 
and render it possible to obtain a given output 
from a much smaller expenditure of human energy 
than that hitherto found necessary. Labour’s 
objection that the general introduction of scientific 
management would cause widespread unemploy- 
ment applies equally to every improvement intro- 
duced into industry in the past. The difficulty 
can be largely overcome by installing the improve- 
ments gradually and absorbing the surplus 
workers by the simultaneous introduction of other 
forms of labour. 

Again, Labour maintains that scientific manage- 
ment leads to undue speeding up. There is much 
truth in this assertion, but the difficulty can be 
overcome by the introduction of longer intervals 
of rest and by shortening the working day. Other 
objections to the system could be avoided by 
arranging for an adequate system of industrial 
education. The employer and employee must co- 
operate in the introduction of a scheme whereby 
no time study of an operation shall be made, and 
no bonus system adopted, without the consent of 
the worker. 

A very interesting and important field of indus- 
trial psychology centres around vocational selec- 
tion. This subject is discussed at length by the 
author, and concrete instances of the methods as 
applied to the selection of telephone girls and 
electric-street-car drivers are described in detail. 
Industrial fatigue is treated rather briefly, and is 
the least satisfactory part of the book, as the 
information adduced is largely out of date. That 
concerning industrial accidents is fragmentary 
and misleading, and no reference is made to the 
“safety first ’’ campaign, and to the effects of sug- 
gestion on the avoidance of accidents. The lec- , 
tures were apparently written in 1916, and the 
author has endeavoured to bring them up to date 
in this revised edition by the somewhat irritating 
and unsatisfactory method of appending foot- 
notes. H. M. V. 


CRIMINOLOGY AND NERVOUSNESS. 

(1) Criminology. By Dr. Maurice Parmelee. 
Pp. xiiit+522. (New York: The Macmillan 
Co. ; London: Macmillan and Co., Ltd., 1918.) 
Price 10s, 6d. net. 

(2) The Mastery of Nervousness based upon Self- 
Re-education. By Dr. Robert S. Carroll. Third 
revised edition. Pp. 348. (New York: The 
Macmillan Co.; London: Macmillan and Co., 
Ltd., 1918.) Price 10s. 6d. net. 

(1) R. PARMELEE has written a very read- 

able book on the various aspects of crime 
and criminals. He has disclosed nothing that is 
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altogether new, but he has brought together and 
discussed the varied factors of a large subject in 
a lucid and interesting way. He begins with a 
consideration of the evolution of crime, and then 
discusses in some detail the part played by en- 
vironment. In part iii. the subject of the organic 
and the mental basis of criminality is taken up, 
together with the classification of criminals and 
the problems of juvenile and female criminality. 
Part iv. deals with criminal jurisprudence, and 
part v. with a discussion of penology. The final 
section comprises a study of the problems of poli- 
tical crime and the crimes arising from opposition 
to the fixity of social custom, with a chapter on 
prevention. 

Two appendices are added, one dealing with the 
relation between the price of cereals and crimes 
against property, and the other—of revived in- 
terest at the present time—a criticism of the late 
Dr. Charles Goring’s book, “The English 
Criminal,” which appeared in 1913. 

Dr. Goring is taken very pointedly to task for 
misrepresenting Lombroso “grossly and inexcus- 
ably,” for his “gross misrepresentation” of the 
author of “Criminology,” and for his ignorance 
of psychology—although we must confess we think 
several of Dr. Parmelee’s beliefs, such as the 
physiological theory of instinct, the James-Lange 
theory of emotion, and his belief in the efficacy 
of ideomotor action, are not the most fruitful that 
could be applied to the elucidation of his subject. 
Finally, he condemns Dr. Goring’s researches as 
carrying the statistical method too far, and con- 
cludes that, in spite of his initial disagreement with 
Lombroso, Dr. Goring has proved himself “more 
Lombrosian than Lombroso himself.” 

The author’s aim, as he states, has been to 
make a more or less comprehensive survey of 
criminology, and that he has succeeded admirably 
no one who reads his book will doubt. 

(2) ‘““The Mastery of Nervousness” is a zealous 
' book, a volume not only of medical, but also of 
ethical, instruction, a guide, philosopher, and 
friend to the nervous, but chiefly the last. The 
aim has not been the exposition of any narrow or 
restricted doctrine ; there are, consequently, a free- 
dom of style and treatment and a command of 
metaphorical expression which are certainly stimu- 
lating and doubtless of benefit to many. 

The author points out the growing prevalence 
of nervousness—that is, overactive or misdirected 
nervous activity—and describes the influence of 
various factors—heredity, diet, inactivity, work, 
play, and others. On “Mastery through Work ” 


he writes: “It is a profound misfortune for any 

young person to enter the serious years of life 

without having been earnestly impressed with the 
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dignity of work, or taught to feel that ever within 
reach are divinely appointed duties.” 

Dr. Carroll lays emphasis on the importance of 
the early years of life. “Loss,” he writes in the 
chapter on “Surrender,” “begins in childhood. 
The babe is king of us all. The grim visage of 
the warrior softens in the presence of its cooing 
innocence; nobility stops and turns, and does 
homage; rich and poor, high and low, young and 
old, kneel at the cradle to welcome the bright, 
new, young soul.” 

In the same chapter is a picturesque example 
of sublimation or “ side-tracking,”” which describes 
how a patient worked her “jim-jams” off in the 
garden by “vicious jabs into the soil with hoe and 
spade ”—a species of horticultural profanity that 
brought back memories of France and the impres- 
sive language of the trenches, which, we know, 
performed an equally estimable function. 

The theme of treatment is efficiency through 
harmony. “If we are to win the battle of personal 
mastery we must lay hold on a force higher than 
reason alone, for force of mind ndt governed by 
force of spirit does not make man good.” The great 
necessity, the author says, is for “ultimate control 
of the moral idea, as the only force resolving the 
dissonance of jangling nerves into harmony.” 


PRACTICAL CHEMISTRY. - 


(1) Elementary Practical Chemistry. Part i. 
General Chemistry. By Prof. Frank Clowes 
and J. Bernard Coleman. Seventh edition. 
Pp. xvi+241. (London: J. and A. Churchill, 
1920.) Price 6s. 

(2) A Treatise on Qualitative Analysis: Adapted 
for Use in the Laboratories of Colleges and 
Technical Institutes. By Prof. Frank Clowes 
and J. Bernard Coleman. Ninth edition. 
Pp. xvi+400. (London: J. and A. Churchill, 
1920.) Price 12s. 6d. 


HERE are two distinct aims that may actuate 
the writer of a text-book on practical 
chemistry, whether analytical or otherwise, 
namely, (1) the setting forth of principles, and 
(2) the enumeration of facts. To a certain extent 
they are inseparable, for principles without facts 
are useless, and facts without principles are not 
ordered knowledge. But it is impossible to make 
the best of both at the same time. If the prin- 
ciples are burdened with too great a multiplicity 
of facts, they are fairly certain to be smothered 
by them, and facts cannot be set forth in the 
clearest possible way if the method of arranging 
them is to serve some other end as well. 
(1) ‘Elementary Practical Chemistry ” is now, for 
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the convenience of students, divided into two 
volumes, of which the “General Chemistry” is 
the first, leaving ‘Analytical Chemistry ” to the 
second. The volume before us deals with the 
principles of chemistry, and gives a series of 
more than 300 experiments in illustration of 
them. The text is sufficient to show the bearing 
of the experiments, in addition to the instructions 
for the performance of them, but it is presumed 
that a course of lectures dealing more fully with 
the subject will be given concurrently with the 
practical work. 

(2) The “ Treatise on Qualitative Analysis ” has, in 
the present edition, been “rewritten, recast, and 
enlarged in order to adapt it to modern methods 
of teaching.” It is essentially a book of facts, 
for it treats of the detection of the rarer as well 
as the more common metals and acids, a con- 
siderable number of organic acids both aliphatic 
and aromatic, a few hydrocarbons, halogen, nitro- 
and other derivatives, alcohols, ethers, aldehydes, 
ketones, carbohydrates, glucosides, organic bases, 
eighteen alkaloids, and finally nineteen different 
gases. In addition to all this there are instruc- 
tions for making stirring rods, boring corks, etc., 
for performing various operations, such as pre- 
cipitation, filtration, washing, and drying, and as 
to the use of the spectroscope, a description of 
laboratory fittings, recovery of residues, lists of re- 
agents, and various tables. There is also a small 
section which gives lists of simple salts, mixtures, 


and minerals suitable for practice, though these , 


do not include organic substances, the rarer 
elements, or gases. Thus teachers, as well as 
students in all stages of their work, will find 
assistance in this volume. 

It is curious how long a time it takes for some 
facts of first importance to work their way into 
text-books that are written for students. It has 
been known for more than fifty years that man- 
ganous chloride, when introduced into a flame 
in the ordinary manner, colours it brightly green, 
but scarcely any text-books note the fact. We have 
known students to be led astray by this omission. 
The authors here state definitely that the com- 
pounds of the metals Zn, Mn, Ni, and Co show 
no characteristic flame colorations, and in the 
tables a green flame is followed by the inference 
—Ba, Cu, B,O3, exactly as in almost every text- 
book on the subject. There is a tendency to be 
more “theoretical ” than practical in the statement 
that ammonium carbonate and nitrate are decom- 
posed by heat into gases, and “they are therefore 
volatilised without producing white fumes or a 
sublimate.” 

The full instructions in the tables, and the very 
large number of notes appended to them, are 
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evidence of the care taken by the authors, and 
the many editions that have been issued show 
that this care is appreciated, and it is deservedly 
so, by those for whose use the book is intended. 
C. J. 


A MATHEMATICIAN’S MISCELLANY. 
Pensées sur la Science, la Guerre et sur des Sujets 
trés Variés. By Dr. Maurice Lecat. Pp. vii+ 


478. (Bruxelles: Maurice Lamertin, 1919.) 
LECAT is a great reader with catholic 
. tastes. For twenty years he has been in 


the habit of copying out all the passages that 
have struck him in the reading which occupies his 
leisure. He has now, at the instance of a friend, 
collected and arranged them in a volume of 
480 pages of double columns. There are about 
11,000 extracts from some 1500 authors grouped 
under subject headings. The first 1200 refer to 
various branches of science and its most distin- 
guished exponents. The remainder, dealing with 
every possible subject, grave and gay, of topical 
or perennial interest, come under titles arranged 
alphabetically; we proceed in due order from 
Abstraction, Abus, . . . Allemagne (the longest 
section), to Voltaire, Voyage, Yeux, Zola. The 
quotations, whatever the language of their origin, 
are uSually, but not always, translated into French, 
The whole is furnished with two elaborate indexes 
and the dignity of an appendix. 

The industry that has produced the book is 
amazing—so amazing that it is surprising that 
obvious slips should have been allowed to pass in the 
information concerning authors. A reviewer who 
should take the opportunity it affords for ridicule 
would lack even that small portion of humanity 
usually allotted to his kind. But we fear that 
M. Lecat is too optimistic in his hope that his 
collection will serve as an instrument of intel- 
lectual research by providing a compendium of 
the best thought of mankind. In both selection 
and arrangement such a work inevitably bears 
the impress of the editor. No one man, even 
with the voracity of M. Lecat, can consume all 
literature; the portion that he can digest is in- 
finitesimal. Though writers of at least eight 
languages are included, ranging from David (the 
son of Jesse) to Max Harden, and from Homer to 
the Morning Post, it is only natural that those 
who have used the French language should have 
the preponderance. Nor do our author’s wide 
interests and his passionate plea for impartiality 
enable him to conceal from his readers that he is 
a Belgian, a good son of the Church, and a 
mathematician. Even if he had been able to 
avoid the exclamatory “sic!”, his best efforts 
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would still have left those whom he addresses with 
' the impression that they are studying, not the 
sifted wisdom of the ages, but the opinions of 
M. Maurice Lecat. 

However, the subsidiary claim that he makes 
may be heartily supported. It is a most entertain- 
ing volume to dip into for a few moments to pass 
the time. If it were only rather handier, and the 
type a little larger, it would be ideal for the bed- 
side. As it is, perhaps the dentist’s waiting-room 
provides for it the proper sphere of usefulness. 

N. R. C. 


OUR BOOKSHELF. 
Penrose’s Annual. Vol. xxii. of “The Process 


Year Book.” Edited by William Gamble. 
Pp. x+112+plates. (London: Percy Lund, 
Humphries, and Co., Ltd., 1920.) Price 
10s. 6d. net. 


Our special congratulations are due to the editor 
and publishers of this ever-welcome annual that, 
after an interval of three years, they have been 
able to resume its issue. The editor, as usual, in 
his “Foreword ” reviews the recent advances and 
the present condition of the reproductive graphic 
arts. In the circumstances one could scarcely 
expect anything strikingly new, but we are told 
that one bright and hopeful feature of the present 
is that work is now being adequately paid for, and 
that as a consequence employers are able to give 
satisfying wages as well as to improve their plants. 
Photo-lithography is coming more and more into 
use. Collotype is “coming into its own again, 
thanks to the absence of German competition.” 
The collotype work now being done in this country 
is of excellent quality, and probably greater in 
quantity than ever before. Half-tone and three- 
colour work stand pretty much where they were 
before the war, while rotary photogravure is 
coming increasingly to the front for newspaper 
and periodical work. It is now quite practicable 
to print both text and illustrations together by this 
last process, and there are signs that before very 
long type-setting may be rendered unnecessary. 
Two American journals have already been pro- 
duced without the aid of the compositor. The 
volume contains articles from the pens of many 
contributors, and is very rich in illustrations of all 
kinds. 


The Occlusion of Gases by Metals: A General 
Discussion held by the Faraday Society, 
November, 1918. (Reprinted from the Trans- 
actions of the Faraday Society, vol. xiv., parts 
2 and 3, 1919.) Pp. 93. (London: The Fara- 
day Society, n.d.) Price 8s. 6d. 

Tuis volume contains a record of another of the 

valuable symposia held by the Faraday Society. 

The subject of the gases retained by solid metals 

bears on a number of technical processes, so that 

the papers contributed cover a wide range. Sir 

Robert Hadfield’s introduction gives a useful sum- 


steel, with a bibliography. The theoretical aspects 
are dealt with by Profs. Porter and McBain, the 
well-known case of the absorption of hydrogen 
by palladium receiving attention, whilst Dr. 
McCance’s paper on balanced reactions in steel 
manufacture discusses the question of the equi- 
libria in the steel furnace which determine the 
proportions of the various gases which will be 
in contact with the metal at the time of tapping. 
The view that the amorphous phase in _ solid 
metals is responsible for much of the dissolved 
gas is maintained by several of the contributors, 
but no evidence is adduced to prove that gases 
are insoluble in crystals of pure metals. The 
fact that the solubility of gases in molten metals 
increases with the temperature has often seemed 
remarkable, but Prof. Wilsmore points out that 
this is probably the normal behaviour, water being 
exceptional in its diminished solvent power for 
gases with increasing temperature. The discus- 
sion contains much that is of interest both to 
metallurgists and to physical chemists. 
C. H. D. 


Examples in Heat and Heat Engines. By T. 
Peel. Pp. iii+104. (Cambridge: At the Uni- 
versity Press, 1919.) Price 5s. net. 

TuE working of exercises forms a very important 
part of the course work of an engineering student. 
Many of the exercises required for the purpose 
of elucidating the subject of heat and heat engines 
can easily be made up; on the other hand, there 
‘are many important facts which can be illus- 
trated only by exercises containing as data observa- 
tions made during experiments. Teachers and 
students will welcome the book before us, because, 
among numerous other exercises, there is a large 
number giving experimental data on steam, gas, 
and oil engines, steam boilers and turbines, re- 
frigerators, and calorimetric work. It is true that 
the best data for exercise working are those 
obtained by the student in experiments carried out 
by himself. Since most heat and heat-engine tests 
take a rather long time to carry out, the amount 
of information thus accumulated in the case of any 
one student can have only a limited scope, and 
the excellent exercises contained in the book will 
make a very useful supplement. 


The Hill of Vision: A Forecast of the Great War 
and of Social Revolution with the Coming of 
the New Race. Gathered from Automatic 
Writings obtained between 1909 and 1912, and 
also, in 1918, through the Hand of John Alleyne 
under the Supervision of the Author. By 
Frederick Bligh Bond. Pp. xxv+134. (Lon- 
don: Constable and Co., 1919.) Price 7s. 6d. 
net. 

Tuis book is a sequel to “The Gate of Remem- 

brance,” which contained an account of the auto- 

matic script giving instructions for excavations in 

Glastonbury. The further script now published 

deals with the war and after, but it cannot be 

said that the correspondences and _ verifications 
of predictions pointed out are particularly striking 


mary of the knowledge of the gases in iron and 
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or convincing. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Organisation of Scientific Work. 

I trust the rank and file of scientific investigators 
throughout the Empire will wake up to the urgent 
need of combined energetic action. The proposals to 
centralise under the control of a few official depart- 
mental heads the body of actual scientific investigators 
in India, thus creating a few highly paid administra- 
tive posts for senior men and effectually killing all 
initiative, enthusiasm, and liberty of action on the 
part of those actually carrying on the investigations, 
is perfectly in accord with what has happened in 
this country since, in an evil day, the Government 
assumed the control of scientific and industrial re- 
search. It is a proposal that appeals, naturally, to 
the official without knowledge of the way in which 
scientific discoveries originate, and anxious to secure 
a body of cheap and docile labour, even though it be 
mediocre in calibre, and to those few who hope to 
secure for themselves these senior lucrative administra- 
tive posts. To genuine investigators such posts, how- 
ever highly paid, would be unattractive, and under 
Such a system there seems every inducement for men 
of originality and scientific ability to give the service 
a wide berth. Whereas the crying need in India, as 
everywhere, is for men of high calibre and honest, 
independent mental outlook, anxious only to secure 
favourable conditions under which they may be left 
free to pursue their creative work, and, this being 
secured, careless of wealth, rank, and power save as 
the necessary antecedents to the essential condition. 

Two assertions, which can be made without the 
slightest fear of contradiction, may be put into juxta- 
position in order to contrast the remedy proposed with 
the state of things it is desired to cure. First, that 
of all great nations the British Empire has most 
signally failed in its application of scientific know- 
ledge and methods to its national problems; and, 
secondly, that in the British Empire there exists a 
body of skilled and hard-working scientific investigators 
second to none, and, even under the most disheartening 
conditions, actually enlarging the boundaries of natural 
knowledge in no mean degree. As the great schemes 
for rectifying matters crystallise into action, with the 
formation of a Department of Scientific and Industrial 
Research at home and concrete proposals for action, 
as in the Indian reorganisation suggested, more and 
more they seem to amount to this: The men who 
do the work, and against whom no fault is alleged, are 
to be deprived even of what little satisfaction and 
independence genuine scientific work for its own sake 
affords, and are to be put under the men against whose 
incompetence and lack of knowledge the whole uproar 
originally arose. In research, where, as the leading 
article in Nature of February 19 so truly says, the 
man is everything, that man is to be put under men 
who brought an Empire, as rich in scientific talent 
and genius as any, perilously low. The remedy, 
surely, is to put the incompetent machine under the 
charge of competent men, not vice versa. 

Our soi-disant scientific representatives seem still 
in the stage once lived through in our ancient uni- 
versities, where it was at one time deemed politic that 
any scientific demand, if it were to pass, should be put 
up and seconded by well-known opponents of science, 
thus, on the chance of securing a temporary advance, 
permanently sacrificing the whole future. That we 


did not in 1914-19 repeat the medical horrors of the 
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Boer War, when more died of pestilence than at the 
hands of the foe, is surely due to the emancipation 
in the interval of the Army medical services from non- 
qualified misdirection. That our food control during 
war-time was successful, even by comparison with 
that of more favourably situated belligerents, was 
because scientific men were from the first in charge 
of its scientific aspects—a rare condition, due probably 
to so many of them belonging to the profession that 
exacts due and proper respect for its members. Can 
one imagine young medical graduates, after a pro- 
longed and serious university training, being sent 
up, as our scientific graduates were sent, hauling 
about gas cylinders with the rank of corporal? Can 
one imagine a director of a medical research associa- 
tion a foreign business man or manufacturer unknown 
to the research world? Can one imagine a proposal 
for State aid for medical research being dismissed by 
an unqualified person so ignorant of the history of 
scientific discovery as to deem it sufficient to dub the 
proposal as a “floating research”’ in order in his own 
eyes to condemn it? Neither can I imagine such 
happening in the scientific world if its leaders were 
equally alive. 

Ordinary people, benevolent to science and un- 
familiar with affairs, often wonder why scientific men 
are so powerless and peculiarly unable to protect 
themselves and to advance their subjects to a position 
commensurate with their national importance. The 
answer is to be found, I think, in the obsolete 
character of their so-called representative societies. 
Year after year in the chief of these the councils 
nominate and elect themselves without any reference 
to their members except for formal ratification. 
Through sheer lack of backbone and being out of 
contact with the body of their members, time and 
again they sacrifice interests vital to the continued 
existence of genuine scientific research. I do not 
wish to advocate for scientific investigators a close 
corporation keeping Ivnx-eyed vigil over their pro- 
fessional interests and seeking every opportunity to 
enlarge and consolidate them, identical with other 
learned professions; for the paramount interest of a 
scientific investigator should be his work, and his 
privileges, emoluments, and status are to be regarded 
merely as means necessary to secure opportunity and 
power to do it. That should be the test of these 
schemes, and not the further subordination of the 
men who do the work to the organisation attempting ~ 
to get the work done. But unless they band 
together and take action, the rank and file of re- 
search workers throughout the Empire will not even 
be able to retain the miserable position they occupied 
before the war in the national life, and their interests 
will continue to be sacrificed to the ambitions and 
love of power of the few. FREDERICK SODDY. 


Tue ‘‘Notes’’ columns of Nature for February 19 
contained a reference to a_ suggested conference 
between British botanists at home and overseas at 
which matters of common interest would be discussed. 
From some preliminary correspondence which had 
taken place in order to ascertain the feeling of our 
colleagues overseas as to the prospects of success of 
such a conference some interesting communications 
were received, especially from India, which bear on 
the subject of the organisation of scientific work. 
It was urged that this should form a subject for 
discussion in the event of a conference taking place, 
and it was evident that the writers were strongly 
opposed to a policy of centralisation. On the con- 
trary, they were seeking greater freedom in their 
scientific work, and their communications hinted at 
irritating restrictions and disastrous results due to 
official interference—effects which would be much 
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enhanced by such a scheme of centralisation as was 
indicated in the leading article in the same issue of 
Nature. There may have been some waste of effort 
in the past, both at home and overseas, owing to in- 
sufficient co-operation between men of science work- 
ing independently, but this is a matter for workers to 
set right among themselves, and will not be mended 
by an organisation conceived on the lines of a German 
military system. Further, it is unlikely that the best 
men will be attracted to work under such deadening 
conditions, 

Care must be taken that public money is not wasted 
in scientific development, but the kind of official 
control suggested by a scheme of centralisation does 
not commend itself as an efficient waste-preventer. 
Grants of money to scientific societies or institutions 
might be administered by carefully selected boards of 
trustees, the scientific work being left to the un- 
hampered initiative of the scientific staff under a 
head specially suited to the character of the work. 
The management of our Natural History Museum, 
a Government institution, is invested in trustees, who 
leave to the scientific staff the carrying out of the 
scientific work as effectively as funds and opportunity 
allow. Research work of the highest value to agri- 
culture is being carried out at the Rothamsted Ex- 
perimental Station, the original endowment of which 
has been generously supplemented by private muni- 
ficence and by Government grants. Here also the 
management is vested in a small committee the 
members of which represent the various scientific sides 
of the work carried on. A. B. RENDLE. 

British Museum (Natural History). 


Gravitational Deflection of High-sneed Particles. 


Tue investigation of the consequences of Einstein’s 
law as regards the motion of a material particle 
moving through a gravitational field with a velocity 
comparable to that of light brings out some interest- 
ing and rather surprising effects. As Einstein’s law 
is entirely kinematical, involving accelerations instead 
of forces, no account need be taken of variation of 
mass with velocity other than that contained in the 
law itself. Let m denote the mass of the attracting 
body (i.e. the sun) in astronomical units divided by 
the square of the velocity of light. Then the motion 
of a particle in the field produced by this body is 
determined by 


the r@ plane being that of the orbit. From the 
Lagrangian equations corsesponding to this Hamil- 
tonian statement of the law, the energy relation 
2 ai ) 3; 
is obtained. If the velocity of the moving particle is 
comparable to the velocity c of light, the second term 
in the parenthesis on the right-hand side may be 
omitted as negligible compared to the last term. The 
resulting approximate equation is easily integrated, 
leading to the expression 


1-6) +2}, 

¥ 

where a is the ratio of the velocity of the particle at 

infinity to that of light. . 
Consider a particle the velocity of which at infinity 

is negligibly small compared to that of light. Then 


parenthesis which it multiplies may be omitted. This 
gives the energy equation of the Newtonian theory. 

If, however, the particle has a high velocity, the 
omitted term becomes of importance. In fact, when 
the velocity is 1//3c, this term has the same value as 
the third term, but the opposite sign. Therefore, 
these two terms annul each other, and the velocity 
of the moving particle is unaffected in magnitude by 
the gravitational field. In other words, the tangential 
acceleration of the particle is zero throughout the 
course of its motion through the field. If it were 
headed directly for the attracting centre, it would 
move along in a straight line with constant speed just 
as if no field were present. 

Next, consider a particle having a velocity at 
infinity greater than 1/¥3c. The velocity of this 
particle is actually decreased by the gravitational field. 
If it were aimed straight at the attracting mass, it 
would be slowed down just as if it were repelled with 
a force varying inversely with the square of the dis- 
tance. If the velocity of the particle at infinity is 
equal to that of light, its velocity decreases as it 
approaches the centre of attraction in the same amount 
as that of a light-wave, for Einstein’s theory makes 
no distinction between material particles and electro- 
magnetic disturbances. 

Consider a particle moving along the X axis with 
a high velocity v. Let the attracting mass m be on 
the Y axis, a distance R below the origin. Then the 
components of the particle’s acceleration are 


~"E( 


If the particle’s velocity is greater than 1/#/3c, the 
tangential component f, is positive, and the particle 
is slowed down as it approaches the centre of the 
field. The normal component f,, however, causes the 
particle to be deflected towards the gravitating mass 
for all velocities less than c. This deflecting accelera- 
tion becomes less, however, as the velocity increases, 
and a particle moving with the velocity of light would 
travel through a gravitational field in a straight line. 
Its velocity, however, decreases as it approaches the 
gravitating centre, and then increases as it recedes 
from this point. For velocities close to that of light 
the deflection is given by 


R\ } 

The deflection suffered by a light-wave is of a nature 
quite different from that experienced by a material 
particle. A ray of light is not bent towards the sun 
by the latter’s gravitational attraction, but the velo- 
citv of that portion of the wave-front closest to the 
sun is decreased more than that of the more remote 
portion. Therefore, the wave-front is swung round 
in exactly the same way as when light passes obliquely 
from a rarer to a denser refracting medium. 

In conclusion, it may be noted that the two con- 
sequences of Einstein’s law which are of great enough 
magnitude to be tested experimentally have been 
most conspicuously verified. The predicted shift of 
the Fraunhofer lines towards the red does not seem 
to be a necessary consequence either of Einstein’s law 
or of the part of the theory on which this law is based, 
but rests on the very doubtful assumption that the 
system of a freely moving atom near the sun's surface is 
identical with that of a freely moving atom 93,000,000 


the factor a is small, and the second term in the | miles away. If space-time had the same properties in 
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the two regions this identity would be required by 
symmetry, but as the warping of space-time is quite 
different near the sun from what it is at the distance 
of the earth, does it follow that these two systems are 
necessarily equivalent? It does not seem to the 
writer that the failure to find this shift invalidates 
the part of Einstein’s theory from which his law of 
gravitation is deduced, and it certainly does not con- 
tradict this law itself. 
LeiGH Pace. 
Sloane Laboratory, Yale University, New 
Haven, Connecticut, January 22. 


Biological Science in Secondary Schools. 
I sHOULD like to direct attention to a very important 


paragraph in the Report of the Investigators of the | 


Secondary School Examinations Council which is not 
referred to in the article which appeared in NATURE 
of February 19 (p. 669). It is the paragraph which 
deals with natural history and zoology. 

It is quite clear from this paragraph that the 
Investigators wish to discourage the teaching of the 
animal side of biology in secondary schools—a very 
serious matter in itself. But when the Investigators 
proceed to state that ‘‘the principles of biological 
science can be [better] illustrated by means of 
botany,’’ they are expounding a doctrine as to the 
teaching of a science which is bound to have most 
serious and harmful results. 

The principles of biological science can be taught 
or illustrated only by persons with a competent 
knowledge of both botany and zoology, and a sug- 
gestion such as this, issued as the considered judg- 
ment of a body of educationists, that a knowledge of 
botany alone is sufficient for this purpose, will only 
exaggerate the present-day incompetence of the 
teaching of biology in many of our secondary schools, 
in which the teachers have had no training in zoology. 


sentative meeting of zoologists in London, and steps 
are being taken to represent the views of zoologists 
to the President of the Board of Education at an early 
date. 
Sypngy J. Hickson. 
The Victoria University of Manchester, 
February 23. 


Change of Colour in Captive Birds. 


Mr. Haroip MILLAR invites notes on this subject 
(NaturE, February 5, p. 600). The case of the cross- 
bill (Loxia curvirostra, Linn.) seems in point. My 
attention was directed to it some years ago, when 
I saw a number of crossbills—six or eight, if I 
remember aright—confined in a large cage or small 
aviary at Glenferness, Nairnshire. The brilliant 
scarlet plumage which distinguishes the adult male 
in a state of freedom had changed on these captives 
to yellowish-olive, and I was informed that this was 
the invariable effect of captivity. The late Lord 
Lilford kept a number of crossbills in his famous 
aviary, and has the following note in his coloured 
“Figures of Birds of the British Isles’? :— 

“On the vexed question of the plumage of the 
crossbill, I can only say that every red bird that I 
ever possessed lost that brilliant colour at the first 
moult, and never regained it’’ (vol. iv., p. 76). 

In all the stuffed specimens that I remember to 
have seen the scarlet hue had faded to the same 
dingy olive. 

HERBERT MAXWELL. 

Monreith. 
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Volcanic Rocks in Northern Kordofan, Sudan. 


In view of the discovery of the Bayuda volcanic 
field observed by Dr. Chalmers Mitchell during the 
Times African flight, and referred to by Prof. J. W. 
Gregory in Nature of February 19, some interest 
attaches to a specimen of a volcanic rock sent to 
the Mineral Department of the British Museum for 


| identification in July, 1912, by Dr. C. G. Seligmann. 


The specimen was collected by Dr. Seligmann at the 


| base of Jebel Katul, Northern Kordofan, where he 


found many stone implements made of the same rock. 

Jebel Katul is 350 miles south-west of the volcanic 
field seen by Dr. Chalmers Mitchell, and is-on the 
trend of the north-east to south-west depression in- 
dicated by Prof. Gregory as running from the coast 
of the Red Sea south of Adal Qaqa, and following the 
course of the Nile from Abu Hamed to Korti. 

The rock is very fine-grained and slate-blue in 
colour, weathering to pale green. Examination shows 
it to be a riebeckite-rhvolite showing ‘ flow structure,” 
but too fine in grain to enable the nature of the 
felspar or the relative amounts of quartz present to 
be determined. The rock is nearly allied to the 
riebeckite-rhyolites of Gilgil, north of Lake Naivasha, 
and to the riebeckite-bearing trachytes of Senafé and 
Fakoda, North Abyssinia, described by Dr. G. T. 
Prior in 1903, both of which occurrences are on the 
line of the Great Rift Valley. 

W. CampBELL SMITH. 

Mineral Department, British Museum 

(Natural History), Cromwell Road, 
S.W., February 23. 


Scientific Workers and a National Federation. 


CONSIDERABLE misapprehension seems to have arisen 
with regard to the action taken by the National Union 


\ t | of Scientific Workers in connection with the inaugural 
This matter has already been considered by a repre- | 


| and Supervisory Workers. 


Conference of Professional Associations on February 7, 
convened for the purpose of forming a National 
Federation of Professional, Technical, Administrative, 
I shall be glad if you 
will to the following statement of 
fact : 

This union was invited to send delegates to the 
inaugural conference and accepted the invitation, as 
there were many other technical and scientific asso- 
ciations invited with which it was felt this union 
had almost identical interests. As the result of the 
preliminary discussion, it was found that such bodies 
as this would be out-voted and out-influenced in any 
such federation by unions with which it has little in 
common. With the help of other associations we 
moved an amendment in an attempt to prevent the 
new federation from taking a definite bias at its 


give publicity 


inception. This amendment was lost, whereupon we 
abstained from taking further part in the pro- 
ceedings, 


The report as it appeared in the Press stated that 
the resolution to form a_ federation was carried 
unanimously, the inference being that this union, 
which was represented at the meeting, had decided to 
join the federation, and many of our members, seeing 
this misleading statement, have assumed that this is 
the case. I trust that this disclaimer will reassure 
them and other such persons who are interested in 
the union. 

A. G. CuurcH, 
Secretary. 
National Union of Scientifi¢ Workers, 
10 Tothill Street, Westminster, 
S.W.1, February 19. 
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COTTON GROWING IN THE BRITISH 
EMPIRE. 
Fhe report to the Board of Trade of the Empire 
Cotton Growing Committee has just been 
issued (Cmd. 523, price 1s. 6d. net). Briefly, the 
story there told may be summed up as follows: 
The British cotton mills have been directly adapted 
to utilise the American long-staple cottons, and 
they produce, in consequence, the high-class goods 
for which they are famed. The mills may, in fact, 
be described as unable to use up the abundant, 
though much shorter, staples of India and certain 
other countries of the British Empire. For some 
years past the mills of the States have begun to 
work up more and still more of their home supply 
(of superior cottons), so that the position has thus 
come about that Britain must be prepared, in the 
near future, to dispense with a large amount of 
the American raw cottons hitherto regarded as 
essential. In what way and how soon can this 
feat be accomplished? Delay may mean famine 
to the immense community (something like 
5,000,000 people) more or less dependent on 
the cotton mills of Lancashire. 

The answer is presumed to have been given by 
the report before us. But the perusal of the 
volume leaves a somewhat confused impression, 
in which we seem to have been studying some- 
thing closely resembling the meanderings of a 
great river which flows through the tropical and 
sub-tropical regions of the world. It engulfs 
many great tributaries, and is finally discharged 
into the ocean of British cotton manufacturing 
interests by six mouths or sub-committees. All 
this may be fine, and certainly is ingeniously 
elaborated, but when we read that it is intended 
to flow on for ever, we begin to wonder if a com- 
plex organisation of impersonal and mutable com- 
mittees is likely to prove the most satisfactory 
course for obtaining the very-much-to-be-desired 
results. 

The raising of funds (Imperial and Colonial, 
etc.); the organisation of existing resources; the 
institution of greater specialisation in the working 
up of available supplies; the establishment of im- 
provements in handling, transporting, and market- 
ing the raw staple; the prevention of the practices 
of adulteration and damping ; and many other such 
subjects, are all dealt with in the report, but they 
do not seem to resolve themselves into the pro- 
mulgation of a concrete scheme of increased and 
improved production. Nevertheless, we are 
assured that the British Empire can be made self- 
supporting in this matter, though we are not told 
where or how this is to be accomplished. It must 
be confessed that the whole history of cotton 
improvement is most disheartening. We read, 
for example, of a great scheme having been 
floated, some seventy years ago, to raise in Man- 
chester a sum of 20,000,000l. to be expended in 
India, during five years, in measures calculated 
to forward India as a cotton-producing country. 
Nothing came of that great conception, though 
spasmodically, after intervals of neglect (due to 
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increased American supply), Associations, Com- 
mittees, and Commissions were formed, and each 
in its day aroused considerable interest, but all 
proved more or less futile. Meanwhile, two great 
new manufacturing centres gradually progressed 
into importance—namely, the United States of 
America and India—and now these have to be 
reckoned with in the future. 

There are, however, in the present report two 
important schemes—the training of men, and the 
establishment of research. In both we think the 
contemplated methods of accomplishment are 
likely to prove unsatisfactory. 

But let the Central Research Institution, pro- 
posed in the Committee’s report, become a per- 
manent department of expert officials (not a com- 
mittee of voluntary workers), and have handed 
over to it a desired programme of work, then 
we think a definite step would be taken in the 
right direction. The members of that institute 
could be held responsible and judged by results. 
Their programme should be : Research, Education, 
and Cotton Production. House them, therefore, 
in a building large enough to have fully equipped 
laboratories for research, give them as complete 
a library as possible, and build them a museum 
and herbarium. But let there be no hair-splitting 
separations into research as distinct from informa- 
tion—no divided responsibilities. Who can be 
better qualified to make public the results or 
materials obtained than the experts concerned? 
Information cannot, and should not, be separated 
from research in the way proposed by the report. 

One-half at least of all the subjects of research 
that have to be investigated can be undertaken 
better in Manchester than in Egypt—the report 
suggests Egypt. Establish in Manchester a 
College of Cotton—a Central Research Institution, 
as it has been called—where both experts and 
planters can be trained, in close and personal rela- 
tionship with the great manufacturing interests. 
One such centre is quite sufficient, and far better 
than the proposed lectureships and readerships in 
half-a-dozen colleges or universities, where plant 
physiology, plant genetics, mycology, entomo- 
logy, and the like might be taught. In the one, 
expert and practical men would be directly and 
immediately trained for cotton planting; in the 
other, general instructions would be given that 
might never mature into cotton planting at all. 
No risks of this kind should be run; general prin- 
ciples of education must never be allowed to take 
the place of specific training and definite results. 


The Indian Committee insist on the need for more 
detailed botanical investigation of the existing kinds 
of cotton in most of the cotton-growing tracts. . . 
They consider selection as the first step in evolving 
better types, to be followed by plant-breeding, which, 
however, should be entrusted to selected officers who 
can devote personal attention and considerable time 
to it. 


These passages we single out of the report 
because they denote acceptance of a most import- 
ant issue. It has far too long been the habit of 
cotton experts to hold systematic studies up to 
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ridicule. They have imagined that they were 
operating on certain species, or they have coined 
quasi-scientific names for equally illusory forms 
known to themselves but to no one else. There 
can be no manner of doubt that not only critical, 
but also even hypercritical, studies of all the species 
of Gossypium are imperatively necessary. The 
work accomplished in one country must be capable 
of immediate adoption in all others. This involves 
acceptance of definite specific standards throughout 
the Empire. No plot of land should, therefore, be 
cultivated with cotton, in the research experimental 
farms, without carefully prepared botanical samples 
being kept of the plant, of its seeds, and of its 
lint. These should be registered and preserved 
in both the herbarium and the museum, and, when 
found necessary, duplicates sent to all research 
stations, as also to the Central Research Institu- 
tion. All further experiments could then contrast 
result after result, until definite progress had 
been established or the plant rejected as worthless. 
We require the history of each species to be 
worked out in the herbarium, and its habitat 
thereby fully established, before it can be accepted 
as a unit for investigation. 

Then, in collaboration with a fully equipped 
home institution, there should be opened out 
branch institutions in each of the more important 
centres of cotton cultivation within the British 
Empire. Results worked out in Egypt might be 
quite unsuited to India, to Africa, or to the West 
Indies. Each important centre must discover and 
establish its own stocks. After the students had 
passed through the home college, they would be 
sent out to the branch college of the locality for 
which they were being trained, and made to study 
there practical cotton planting, as well as learn 
the local aspects of the industry. They might 
with advantage be also sent, for a few months, to 
an American college. 

So much for Research and Instruction; but it is 
next to useless to talk of “investigation” and 
“education ” if no rational scheme can be sub- 
mitted, side by. side, of immediate and direct 
application. In India, for example, cotton is 
grown exclusively by natives, each of whom owns 
but a very few acres. It is believed that the 
Government is averse to granting land (at present 
cultivated by the people) to be handed over to 
Europeans. Tea planting became a European 
industry because it was organised in uncultivated 
waste lands. It might, therefore, be recommended 
to the Government of India to make every effort to 
organise cotton plantations on such conditions as 
were found possible. The planter, for example, 
might be guaranteed against loss while given all 
profits, but subject after, say, twenty or thirty 
years to being bought out. If some such scheme 
could be carried through, it is highly likely that in 
a very few years cotton planting would be estab- 
lished on a sound commercial basis, and then for 
a certainty be greedily taken over by the people 
themselves. Moreover, were it made known in 
India that a large cotton-growing scheme had been 
organised by the Government, landed proprietors 
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might be expected to send their sons to England 
to be trained for running home-farms. Since India 
is the largest cotton-growing country within the 
Empire, success there would give the most imme- 
diate results; but what may be said of India is 
doubtless more or less true of most other cotton- 
growing centres. 

It has, however, to be demonstrated that high- 
class cultivation will pay in order to overcome the 
peasant cultivation of to-day, with its impecuni- 
osity that precludes advancement. The planters 
would all be trained pupils of the college, and 
given the advantages arranged for on condition of 
carrying out the principles enjoined on them and 
also of using the stock supplied from the 
local research station; but their plantations 
should on no account become experimental farms. 
The planters should, so far as possible, be free 
agents. The local research stations would no 
doubt require experimental farms on which to raise 
and develop seed, and these should be provided, 
but every effort should at the same time be put 
forth "to organise a European cotton-planting 
industry, or at all events an industry on European 
lines. Indian experience (see the report of the 
Indian Cotton Committee 1) would seem to estab- 
lish at least one great practical conclusion— 
namely, that there are certain very restricted areas 
within which the so-called long staples of India 
can be produced immediately. Assuming that to 
be correct, cotton planting on a large scale should 
be at once organised within these tracts as the 
initial step. 

In America success may be described as having 
been due to three main causes: (a) There were no 
vested interests of native cultivators to contend 
against; (b) the cultivation was undertaken by 
Europeans who were mostly intelligent farmers ; 
and (c) the planters finally rejected the imported 
stocks, brought from India and the Levant, and 
evolved purely American stocks. It was these 
American stocks that gave the world most of the 
prized fine long staples. The lesson to be learnt 
is that the three directions indicated should be kept 
clearly in mind through all future endeavours. We 
may not be able at once to disregard local vested 
interests, but we can take the most promising 
course of ultimately overcoming them—for many 
vears to come, planting must be on European lines 
if success is to be attained; and finally we must 
evolve in each centre its own stocks from purely 
indigenous, or at least long-acclimatised, plants. 

Disregard of the vested interests of the people 
is more dangerous than ignorance of the re- 
quirements of the plant. As_ the Indian 
Committee says (and very properly), the cul- 
tivator’s interests are paramount. It is on that 
account sailing very much too near the wind to 
speak, as in the report, of “control of seed” and 
“compulsory measures against cotton pests.”” No 
one, of course, could doubt the value of the argu- 
ments set forth in these paragraphs, but in certain 
countries they are highly impracticable. They 


1 Report of the Indian Cotton Committee. (Published by Superintendent 
of Government of India Printing, 1919.) Price 2s. 
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could be applied in all Government farms and 
plantations, but what of the many millions of acres 
outside? No doubt it would be the most obvious 
solution of many pests to have a season, like the 
frost of winter in the United States and in the 
northern tracts of India, that would kill the cotton 
plant and the pests as well, so that next year’s 
sowings would stand a chance of being clean. But 
in many parts of the cotton area of India two 
cotton crops are taken off the fields every year— 
the uppam and nadam of Madras, for example. 
Cotton may, in fact, be seen growing throughout 
the year in almost any province of India, one crop 
coming immediately after the other. The soil is 
often such that a good staple may be raised on 
one plot of land, and an inferior on another closely 
adjacent, and the seasons of their production 
often overlap. Obviously, while there could not 
be any compulsory orders that 
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wings into branches of activity far removed from 
medical endeavour, and the widening of its 
physical scope cannot fail to react beneticially on 
the older branch of the subject. 

Simultaneously comes the awakening of the 
medical faculty generally to the importance and 
promise of physical methods and physical agencies 
as a means of progress in medical research. There 
is little doubt that within a short time every large 
and progressive hospital will have a physicist of 
standing on its staff; and in this connection we 
would congratulate the Middlesex Hospital on the 
good fortune which enables it to establish what 
we believe is the first medical chair of physics in 
this country. 

In particular, as regards radiology, the physicist 
will find work to hand in nearly every branch with 
which he comes in contact. Again, nearly all the 


would deprive the individual of 
his rights, the persuasion of per- 
sonal advantage, once established 
by the success of neighbouring 
large plantations, would in a few 
years secure all that could be 
desired. 

The salvation of the position is 
thus the establishment of inde- 
pendent large cotton plantations, 
but the most serious difficulty is 
the discovery of the alternative 
crop or crops most convenient and 
profitable. It is not cotton grow- 
ing only (like tea planting) that 
has to be faced, but systematic 
tropical agriculture with a full 
rotation of crops. This aspect of 
the problem the report has, of 
course, not dealt with, and has 
only general principles to offer. 


The extension into new areas 
—more especially lands with 
rich soils that need only en- 
hanced schemes of water supply 
to bring them into bearing—is most fascinating, 
but, as the Indian Committee points out, better 
results may be looked for from an increase in the 
average annual yield than from new areas. That 
view is certainly correct, and should be faced by 
some practical scheme, and not by a panorama of 
committees. GeorGE Watt. 


INDUSTRIAL AND MEDICAL RADIOLOGY. 


Stew extent to which radiology has widened its 
scope during recent years was strikingly 
brought out by the exhibition of radiographs held 
very opportunely by the Réntgen Society at the 
Royal Photographic Society’s galleries during 
January and February. 

Radiology has usually been regarded as a special 
province of the physician and surgeon, which pro- 
vides them with a routine means of quick and 
exact diagnosis. But radiology is spreading its 
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Fic. 1.—(a) Radiograph of hand; exposure 20 mins ; January, 1866. 
(6) of hand ; exposure 1/100 sec. ; 


(a) (4) 
(Campbell Swinton.) 
ember, 1919. (Knox.) 


problems of equipment and design are physical in 
character, and need physicists to tackle them, as 
America has already discovered to her profit. If 
the physicist can further obtain the co-operation of 
the electrical engineer, all-round improvements 
should speedily follow. 

What of progress to date? The exhibition re- 
ferred to here, although confined to radiographic 
prints, could very fairly be regarded as representa- 
tive of present-day radiography, and as such it 
received generous approval from both the public 
and the Press. Some 200 prints were hung repre- 
senting work by about thirty of the leading 
workers. 

As a radiographer rarely takes his work beyond 
the negative stage, for the good reason that a 
print shows him no more, but usually rather less, 
than the negative, it was gratifying to find so high 
a pitch of photographic technique in the majority 
of the exhibits. On the other hand, few exhibitors 


. had devoted much care or thought to the mounting 
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of their work, a feature which a photographer 
would never be guilty of neglecting. 

About half the exhibition was devoted to medical 
radiography, and the extraordinary progress that 
has been made since the discovery of the X-rays 
twenty-five years ago was strikingly brought out by 
the juxtaposition of two prints of the human hand 
(Fig. 1), one taken in January, 1896, by Campbell 
Swinton, with an exposure of twenty minutes, and 
the other in December, 1919, by Knox, with a 
single-impulse flash occupying about 1/100 sec. In 
the former the bones can be seen, though only 
blurred; in the latter (with 1/120,000 of the ex- 
posure) every detail is brilliantly portrayed. Knox 
further showed a fine series of flash radiographs of 
the chest (Fig. 2). Detection of stones in the kidney 


Fic. 2.—Flash radiograph of chest. (Knox.) 


and bladder is now relatively straightforward 
work, as the constituent oxalates and phosphates 
are dense enough to cast good shadows. Until 
recently gall-stones (consisting chiefly of chole- 
sterin) were deemed impossible of detection, but 
the radiographer acquires astounding skill in the 
interpretation of faint shadows, and both Thurstan 
Holland and Knox showed fine examples of 
success in diagnosing this troublesome complaint. 
Fig. 3 is an example of Thurstan Holland’s work 
in barium-meal radiography. 

A number of war radiographs were shown; one 
calling for comment was by Finzi of a bullet in 
the heart of a man who, it may be added, is still 
alive. Of interest also was the radiograph of the 
hand of an Egyptian mummy—a princess of the 
Second Dynasty (1500 B.c.)—-with a scarab ring on 
the third finger. (Evidently an X-ray equipment 
will have to be added to the Egyptologist’s outfit !) 
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Some of the most attractive prints were those of 
shells and rare fossils taken by Rodman; _ the 
results reminded one irresistibly of the designs 
which the harmonograph traces out. Henri Beclere 
showed a new application of the rays in the radio- 
graphing of finger-prints. The skin is first rubbed 
over with red lead, and the radiograph shows the 
surface markings and openings of the cutaneous 
glands in so vivid a fashion as to suggest that the 
method would have advantages over that normally 
employed by the Criminal Investigation Depart- 
ment. 

Several examples of negative prints on radio- 
bromide paper were exhibited, the most remark- 
able being that of the skeleton of a man. This 
radiograph, which was contained cn a single sheet, 


Fic. 3.- Right iliac fossa after a barium meal, showing appendix, cecum 
ascending colon (with ‘filling defect’ due to malignant growth), an 
transverse colon. (Thurstan Holland.) 


8 ft. by 4 ft., was taken by Forder with a Coolidge 
bulb working 8 ft. away. 

The use of the X-rays for revealing the interior 
of plant life is comparatively recent. Considerable 
differences exist in the mineral content and 
density, and hence in the transparency, of the 
different parts of a plant—root, stem, leaf, flower, 
fruit, seed, etc. It thus happens that even the 
most delicate structures of plants can be laid bare 
without tearing the plant to pieces in order to 
study it. Microscopic detail is, of course, not re- 
vealed. Long-waved X-rays are required for such 
work, of which Knox showed some good flower 
illustrations. 

In the case of timber the different varieties 
absorb X-rays to different degrees. Peculiarities 
in the structure and course of the fibres (such as 
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the contortions which produce “ figure”) are easily 
discerned. The denser heart wood is differentiated 
from the sap wood, the summer and spring 
growths of the annual rings are readily identified, 
and defects such as knots or grub-holes show up 
with astonishing clearness. Kaye and Knox 
showed some radiographs of aircraft timber and 
timber-structures taken during the war on behalf 


Fic. 4.—Radiograph of aeroplane hollow “‘ box ” strut, showing badly fitting 
internal end-block split by screws. (Kaye and Knox.) 


of the Aeronautical Inspection Department (Fig. 4). 
The method is particularly useful in the case of 
hollow or laminated components, which cannot 
otherwise be thoroughly inspected except by 
destructive tests. Bad gluing, shoddy workman- 
ship, and a variety of timber blemishes are detect- 
able with ease, even on the fluorescent screen. 


Fic. 5.—Golf balls, showing absence of core in ‘‘ floaters” and irregular 
core in others. (Sunic Research Laboratories.) 


There appears to be considerable scope for this 
branch of: radiography. 

The radiographing of minerals is an easy means 
of detecting the presence of very dense elements 
such as uranium or tungsten. Pilon showed a 
good example of the method. The structure of 
golf balls is a somewhat unexpected subject 
(Batten). The “non-floaters” are wound on a 
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core of heavier rubber; some of the cores were 
spherical, but others were not—to the probable 
detriment of accuracy in long putting or driving. 
Undoubtedly the standardised championship balls 
of the future will have to satisfy an X-ray test! 

A neat method of testing the electrically heated 
clothing of aeroplane pilots was shown by the 
Sunic Research Laboratories. The heating strip 
is sewn within the lining of the leather garment, 
and any break or kink in the element can easily 
be “spotted ” on the fluorescent screen. The same 
laboratories showed radiographs of outer covers of 
motor and aeroplane tyres, and a variety of welds 
in metal tubes and plates, one of these of a steel 
plate 4 in. thick being of particular excellence 
(Fig. 6). The Cox-Cavendish Co. showed a some- 
what similar collection, and Chambers and Rankine 
displayed examples of their curious “diffraction ” 
and multiple image X-ray photography. 

Among the most novel exhibits were those by 
Heilbron illustrating the X-ray examination of old 
paintings with the object of detecting alterations 
or additions made since the original work. Success 
in discovering any such falsifications would be 


Fic. 6.—Bad weld in steel plates }in. thick. (Sunic Research Laborator‘es.) 


possible only if the paint used in the original work 
were denser than that used in the additions. Some 
of the ancient pigments used by the masters are 
obscure in composition, but the blacks, for ex- 
ample, of a more modern day are largely carbon, 
and very transparent. Two examples of the 
method were shown, both by Dutch masters of 
the early sixteenth century. In one, a panel of the 
Madonna by St. Jans, the X-rays showed that the 
arms (which appear in a stiff and unnatural atti- 
tude) formerly held the Child, and in the other, 
the “Crucifixion” by Engelbrechtsz (Fig. 7), the 
radiograph revealed a number of “restorations,” 
including the painting of the portrait of a former 
“donatrice ” over the picture of a monk. As the 
Times remarked in a recent leader, this method of 
detecting the presence of later additions imposed 
on the work of the original artists suggests a great 
field for the re-investigation of palimpsests and 
ancient manuscripts hitherto regarded as carrying 
only their face value. Under the trivial inscrip- 
tions of medieval monks there may be revealed 
older matter of priceless worth, We commend 
the notion to the directors of the various art 
galleries and museums. 

Space considerations have compelled a some- 
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what invidious selection of exhibits for comment, 
and we have had to leave much interesting and 
clever work unnoticed. But, granting the scope 
and versatility of the attack, we venture to predict 
that the exhibition will be as nothing to a similar 
one held, say, in five or ten years’ time. Great 
improvements are imperative, and will doubtless 
be forthcoming, in the means of registering 
X-rays. Photographic plates and fluorescent 
screens need to be improved out of recognition. 
A good explorer for use in radio-metallography 
could doubtless be evolved by means of the therm- 
ionic valve, as in wireless telegraphy. 

With improved equipment radiology will acquire 
powers which will give it acknowledged status 
among the sciences, and medical ~radiology will 
find an unquestioned place in every medical curri- 
culum. The diploma of medical radiology estab- 
lished last term by the University of Cambridge 


(a) 


lative effort to succeed. The really remarkable 
thing about Peary is that the method by which 
he achieved success was practically independent 
of modern developments ‘in the art of travel. 
Before very long the North Pole will be accessible 
by aircraft; it is possible that it might have been 
attainable years ago by a steamer in an exception- 
ally open season, but Peary reached the Pole with- 
out mechanical help, by the exercise of the powers 
of human mind and body alone; and had he been 
a contemporary of Hudson or of Davis there 
seems to be no reason why his genius could not 
have won success in the sixteenth or seventeenth 
century as well as in the twentieth. 

Peary’s professional training was that of a land- 
surveyor and civil engineer, and from early youth 
he was accustomed to find his way through un- 
mapped solitudes and to survey routes hitherto 
untrodden. He was engaged, amongst other 
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(4) (c) 


Fic. 7.—The “Crucifixion” by Cornelis Engelbrechtsz (c. 1500). (a@) Natural photograph. (4) Radiograph showing monk in surplice and stole 
underlying portrait of ‘‘ donatrice” on right (Heilbron). (<) Natural photograph taken during process of restoration, revealing monk, 
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is a first step. An even bigger one would be the 
setting up of an X-ray institute in London, which, 
properly staffed and equipped, would lead to incal- 
culable progress. We understand that such an 
institute forms part of a forthcoming memorial 
scheme to the late Sir James Mackenzie Davidson, 
which we trust will command generous support. 
G. W. C. Kaye. 


REAR-ADMIRAL R. E. PEARY, U.S.N. 


T= death of Rear-Admiral Peary at Washing- | 


ton on February 19, at the age of sixty-four, 
removes one of the most remarkable of modern 
explorers. It is not so much to the crowning 
achievement of his life in reaching the North Pole 
that Peary’s claim to the respect of the geo- 
graphical world is due as to the manner in which 
he persevered, in the face of almost overpowering 
difficulties, with very slender resources in a cumu- 
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things, on the survey of the abortive Nicaragua 
Canal after he had joined the civil engineering 
branch of the United States Navy, and his naval 
rank must not be taken to imply that he was in 
any sense a sailor. His official work lay in the 
construction of harbours and dockyards, and the 
world owes a debt to the enlightened chiefs of 
the United States Navy, who recognised that they 
were making a wise use of their powers in grant- 
ing this born explorer unlimited leave for Arctic 
work. 

Peary was led to visit Greenland for the first 


| time in 1886 on account of his interest in Baron 


Nordenskiéld’s journey on the inland ice, and he 
returned from the trip determined to continue the 
exploration of the ice-cap in its least-known parts. 
In 1891-92 he spent thirteen months in northern 


_ Greenland, establishing himself amongst the Etah 


Eskimo on Whale Sound, and making a_ 1200- 
mile journey with dog-sledges to the north-eastern 
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extremity of Greenland. In 1893-95 he spent 


twenty-five months in travelling from the same 
headquarters and proved the insularity of Green- 
land. The result of his three years’ life with 
the Eskimo was not only to make a thorough 
anthropological study of the tribe, but also to 
secure the personal friendship of every member 
of it, and to become intimately acquainted with 
the character of every individual, so that, in 
selecting travelling companions from amongst 
them, he knew in advance what their powers 
were and how far they could be trusted. He 
found that it was possible to live with the Eskimo 
as one of themselves, and so to make himself 
independent of the luxuries, and even of many of 
the supposed necessities, of civilised life without 
diminishing his power of travelling or of scientific 
study. 

In 1896 and 1897 Peary made summer trips to 
the north-west coast of Greenland, and brought 
back from Cape York the famous mass of meteoric 
iron weighing go tons the existence of which had 
been reported by Sir John Ross nearly a century 
earlier. The description of the shipping of this 
mass of metal on a small vessel with no appli- 
ances save those which could be improvised on 
the spot showed how Peary, in becoming an ex- 
plorer, had not ceased to be a very able civil 
engineer. 

By this time Peary’s plan for reaching the North 
Pole had been fully matured. He resolved to 
transport a picked contingent of the best of the 
young men of the Eskimo tribe he knew so well 
to the farthest north point accessible by sea, and 
to leave them there with their wives, families, and 
full equipment in an absolutely normal settlement 
where they would be happy and contented. From 
this base he was to travel north as far as the land 
extended by easy stages, and make a_ second 
settlement of the best natives at that point. Thence 
he proposed to make a continuous march over the 
sea ice to the Pole and back, waiting for a favour- 
able opportunity, and spending the waiting time, 
whether it should be weeks or years, in studying 
the effects of wind and tides on the ice-move- 
ments. Lord Northcliffe presented to him the 
steamer |Vindward, which had done good service 
in the Jackson-Harmsworth expedition to Franz 
Josef Land, and, under the auspices of the Peary 
Arctic Club of Philadelphia, Peary set out on his 
great task in 1898. It was 1902 before he re- 
turned, having reached only 84° 17’, but, in spite 
of the severest hardships, he was more convinced 
than ever of the soundness of his method of ex- 
ploration. In 1904, while recovering from his 
privations, Peary presided over the Eighth Inter- 
national Geographical Congress in Washington 
and New York, impressing all who attended that 
brilliant meeting with the confident, yet modest, 
assurance of his ultimate success by the methods 
he had worked out. 

In 1905 Peary started in the new exploring 
ship Roosevelt, but had to return in 1906 with 
no greater success than the attainment of latitude 
87° 6’, the farthest north that had been reached 
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so far. Finally, in 1908, he went north for the 
seventh time, again in the Roosevelt, and at 
last, by the perfected working of his original 
plan, he hit the fortunate trend of ice and weather 
and reached the North Pole on April 6, 1909. It 
will be remembered how the pleasure of this 
triumph was marred by the pretension of Dr. 
F. A. Cook to have attained the Pole a year 
earlier; but the unfortunate controversy held at 
least this crumb of comfort, that Cook’s claim, 
unfounded as it was, was to have attained success 
by Peary’s method of travelling with trusted 
Eskimo. 

Peary had a fine presence and a forceful diction 
in speech and writing, his books are amongst the 
most stimulating for the reading of young ex- 
plorers, and his careful inductions and thoroughly 
reasoned plans are a model to all who have to do 
with the promotion of exploration. He was sup- 
ported in all his efforts by his wife, who accom- 
panied him on two of his expeditions. 

R. M. 


ROBERT ETHERIDGE. 


R. ROBERT ETHERIDGE, director of the 
Australian Museum, Sydney, died on 
January 4 last at the age of seventy-three years. 
He was active almost until the end, still occupied 
with research, and his decease is a serious loss 
to Australasian science. The only son of the late 
Mr. Robert Etheridge, paleontologist to the Geo- 
logical Survey of Great Britain, and afterwards 
assistant-keeper of the geological department of 
the British Museum, Etheridge adopted the pro- 
fession of his father, and made many important 
contributions to our knowledge of the fossils of 
both Australasia and Britain. Beginning his career 
on the first geological survey of Victoria, Aus- 
tralia, he returned in the early ’seventies to 
become paleontologist to the Geological Survey 
of Scotland, where he not only did important 
official work, but also co-operated with the late 
Prof. H. A. Nicholson in describing the Silurian 
fossils of Girvan, Ayrshire. From 1878 until 1887 
he was assistant in the geological department of 
the British Museum, where he joined the late 
P. Herbert Carpenter in the authorship of the 
“Catalogue of the Blastoidea,” which still remains 
the standard work on these fossils. 

Colonial life, however, had special attractions 
for Etheridge, and in 1887 he returned finally to 
Australia as paleontologist to the Geological 
Survey of New South Wales and to the Australian 
Museum. He started two new serials, the 
Records of the Geological Survey and _ the 
Records of the Australian Museum, and pub- 
lished many memoirs and papers on Australian 
fossils. He also joined R. Logan Jack in pre- 
paring two handsome volumes on “The Geology 
and Paleontology of Queensland and New 
Guinea,” which were published in 1892. In 1895 
he succeeded E. P. Ramsay as director of the 
Australian Museum, but his new administrative 
duties did not damp his ardour for research, 
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merely extending its scope., He added a deep 
interest in the aborigines to his earlier pursuits, 
and wrote, among other works, valuable memoirs 
on the dingo and on the sculpturing of sacred 
trees. 

Etheridge was always absorbed in his science, 
and shunned ordinary social life, so that his real 
good nature could be appreciated only by a very 
small circle of intimate friends. His scientific 
worth, however, was widely acknowledged, and 
he received the Wollaston Fund from the Geo- 
logical Society of London in 1877, the Clarke 
medal from--the Royal Society of New South 
Wales in 1895, and the Mueller medal from the 
Australasian Association in 1911. His name is 
also associated with the Etheridge goldfield in 
North Queensland, a high peak on the Kosciusko 
tableland, and a glacier in Antarctica. 


A. S. W. 


NOTES. 

THE report of observations of a gigantic dinosaurian 
reptile in the Congo region of Africa, which was made 
the subject of sensational articles in December last, 
proves, as we surmised (NaturRE, December 18, p. 396), 
to be without foundation. Mr. Wentworth D. Gray, 
Acting Representative of the Smithsonian African Ex- 
pedition in the Katanga, writing from Elisabethville on 
January 21 to the Times of February 23, says :—‘t I am 
authorised to contradict the statement that the members 
of the Smithsonian African Expedition who proceeded 
to this territory came here to hunt the Brontosaurus. 
There is no foundation for this statement. I may 
also state that the report of the Brontosaurus arose 
from a piece of practical joking in the first instance, 
and, as regards the prospector ‘ Gapelle,’ this gentle- 
man does not exist except in the imagination of a 


second practical joker, who ingeniously coined the 


name from that of Mr. L. Le Page.”’ 


THE first meeting since 1914 of the International 
Council for the Exploration of the Sea will be held 
in London on March 2. Delegates will be present 
from Belgium, Denmark, France, Finland, Holland, 
Norway, and Sweden. Russia and Germany are not 
represented, and France sends delegates for the first 
time. The German investigations, it is now known, 
have been resumed, and the steamer Poseidon has been 
working at sea since last September. The council, it 
is expected, will consider arrangements for the 
resumption of the pre-war investigations, and will 
devote special attention to tracing the effects of the 
restrictions on fishing during the war period on the 
abundance of fish in the North Sea. Proposals for 
the closing of certain North Sea areas against steam- 
trawling are, it is understood, to be considered. 


Arrangements are being made by the British Fishery 
Departments for an early beginning of an extended 
programme of research. The question of the inclusion 
of Germany has not yet been considered, but it is 
believed that there is a growing feeling in this country 
that she should be invited to participate. 
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Tue Home Secretary, Mr. Shortt, announced in the 
House of Commons on February 24 that it is proposed 
that summer time shall begin on March 28 and end 
on September 27. 


WE regret to announce ,the death, at seventy-five 
vears of age, of Prof. J. Emerson Reynolds, F.R.S., 
professor of chemistry and chemical philosophy in 
Dublin University from 1875 to 1903. 


Mr. J. S. DuNKERLEY, of the University of Glasgow, 
and Mrs. E. W. Sexton, of Plymouth, have been 
appointed Ray’ Lankester investigators at the Marine 
Biological Laboratory, Plymouth. 


Tue lecture entitled ‘“‘Some War-time Efforts in 
Chemical Industry at Gretna,’ arranged to be given 
by Mr. J. C. Burnham before the fellows of the 
Chemical Society on March 4, has been unavoidably 
postponed. The usual ordinary scientific meeting for 
the reading and discussion of papers will be held on 
that day. 


Ar the meeting of the Chemical Society held on 
Thursday, February 19, it was stated that the fol- 
lowing changes in officers and council had been pro- 
posed by the council :—.As secretary, Dr, H. R. Le 
Sueur vice Prof. S. Smiles. As vice-presidents, Prof. 
J. B. Cohen and Prof. S. Smiles vice Prof. A. 
Smithells and Prof. S. Young. As new ordinary 
members of council, Prof. A. J. Allmand, Dr. E. F. 
Armstrong, Mr. F. H. Carr, and Dr. J. T. Hewitt. 


A DeEparRTMENTAL Committee has been appointed by 
Dr. Addison to consider the present state of the law 
with regard to the pollution of the air by smoke and 
other noxious vapours, and to advise what steps are 
desirable and practicable to diminish the evils still 
arising from such pollution. The members of the 
Committee are:—Lord Newton (chairman), Capt. 
Hamilton Benn, Prof. J. B. Cohen, Mr. S. Curphey, 
Sir John Lithiby, Mr. J. F. MacCabe, Mrs. Gilbert 
Samuel, Mr. E. D. Simon, Bailie W. B. Smith, and 
Mr. F. J. Willis. Mr. E. C. H. Salmon, of the 
Ministry of Health, will be secretary, and any com- 
munication should be addressed to him at the 
Ministry, Whitehall, S.W.1. 


Tue officers and council of the Physical Society 
elected at the annual meeting on February 13 are 
as follows :—President: Prof. W. H. Bragg. Vice- 
Presidents: Dr. H. S. Allen, Prof. W. Eccles, Prof. 
A. S. Eddington, and Dr. R. S. Willows. Secre- 
taries: Dr. D. Owen (Birkbeck College, Bream’s 
Buildings, London, E.C.4) and Mr. F. E. Smith 
(National Physical Laboratory, ‘Teddington). Foreign 
Secretary: Sir Arthur Schuster. Treasurer: Mr. 
W. R. Cooper (82 Victoria Street, S.W.1). Librarian = 
Dr. A. O. Rankine (Imperial College of Science and 
Technology). Other Members of Council: Mr. C. R. 
Darling, Prof. C. L. Fortescue, Dr. E. Griffiths, Dr. 
E. H. Rayner, Dr. A. Russell, Sir Ernest Ruther- 
ford, Dr. G. F. C. Searle, Mr. T. Smith, Dr. J. H-~ 
Vincent, and Mr. F. J. W. Whipple. 
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THe Morning Post of February 17 contained an 
article from its correspondent in Paris stating 
that three days previously he had witnessed five ex- 
periments at a works in the northern suburbs of the 
city, each of which involved the production of a ton 
and a half of ‘‘ high-class steel.’’ At the present time 
such steel is made eithér in crucibles or in an 
electric or an open-hearth furnace. The novelty of 
the experiments referred to consists in the fact that 
the steels are made in some form of “converter” of 
the Bessemer type. Usually this process does not 
give a sufficiently scientific control of the product to 
enable high-class steels to be made. It appears from 
the account given that certain ‘‘ secret substances”’ are 
added which have the effect of controlling the quality 
of the metal produced, so that it can be used as a 
basis for the manufacture of high-grade alloy steels. 
The process is said to have been worked out by four 
inventors, two of whom are Belgians. The demon- 
stration was witnessed by about a dozen metallurgical 
experts, who were engaged in taking samples for 
tests. If the claims of the inventors are substantiated 
the process will be one of considerable practical im- 
portance, and further details will be awaited with 
interest. It is stated that they have decided not to 
patent their method, but to operate it as a secret 
process. 


News has just been received of the death at Cairo 
of Mr. Henry Gribble Turner at the age of seventy- 
seven years. Mr. Turner joined the Madras Civil 
Service in 1864, and soon gained a reputation by his 
successful management of the wild tribes of Vizaga- 
patam district on the east coat, a region where the 
practice of human sacrifice in honour of the Earth 
goddess had ‘recently been discontinued. After hold- 
ing for a time the office of Postmaster-General, he 
returned to his old district, Vizagapatam, which he 
administered with much credit until his retirement in 
1889. It was due to Mr. Turner that, in the face 
of great opposition, the standard-gauge railway link- 
ing Calcutta with Madras was constructed. He was 
a skilled mineralogist, and discovered the Vizaga- 
patam manganese deposits, the trade in which has 
so rapidly developed that the total export is now 
600,000 tons annually. He also started the export of 
Indian magnesite, which proved most useful during 
the war. Another of Mr. Turner’s projects was a 
harbour at Vizagapatam to serve the rich uplands of 
the interior, a scheme which is now at last to be under- 
taken. He failed to secure election as Member for 
South Somerset in 1895, and he thus escaped the fate 
of more than one distinguished Indian administrator 
who did not succeed in making his mark in the House 
of Commons. 


THE committee of the Sheffield Museums and 
Mappin Art Gallery has issued a consolidated report 
for the last five years. Special attention is directed to 
an exhibition relating to infant welfare which was 
held in 1916. The exhibits were of a comprehensive 
character, and a series of descriptions was prepared 
by Dr. Scurfield, Medical Officer, and Dr. Lucy 
Naish, which is now republished. The  instruc- 
tions in all questions relating to the care of children 
are elaborate and arranged with full knowledge and 
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much common sense. The authorities of other pro- 
vincial museums might consider the advisability of 
reprinting the pamphlet, which is likely to be of much 
utility. 

In the February issue of Man Mr. A. C. Breton 
describes a remarkable picture-map from Mexico in 
the manuscript department of the British Museum. 
The museum authorities acquired the map from 
Mr. H. Stevens, who, in his turn, purchased it 
from the original finder, Col. Campos. It was 
found on the site of the ancient Indian city of 
Metlaltoyncea, in a stone chest which appears to have 
formed the pedestal of an idol. Several remarkable 
statues have been found on this site, and the building 
depicted in the centre of the map is somewhat like 
the existing Castillo, a pyramid on a base with six 
high steps and a platform, on the summit of which 
are buildings. The interpretation of the figure-groups 
in the map is still to some degree uncertain, but its 
publication will doubtless lead to an elucidation of its 
meaning. 

THE identification of two statues in the Indian 
Museum, Calcutta, found at Patna about a century 
ago, has aroused much interest among Indian 
archeologists. The question of the date of these 
statues and of the inscriptions engraved upon them 
is discussed in vol. v., part 4, of the Journal of the 
Bihar and Orissa Research Society. Dr. Vincent 
Smith, in one of the last articles that came from 
his pen, was disposed to believe that they are portraits 
of two kings who reigned in the fifth century B.c. 
This conclusion, if it be correct, revolutionises the 
current view of the development of Indian art, because 
hitherto it has been supposed that stone sculpture 
began in the time of Asoka, who reigned some two 
centuries later than the assumed date of the Patna 
statues. Moreover, the execution of these pre- 
supposes a long prior development of plastic art. 
But it must be remembered that the dates of the 


‘statues are not yet quite certain, and the question is 


still under discussion by archeologists. 

In Sudan Notes and Records (vol. ii., No. 4, 
October, 1919) Prof. G. A. Reisner announces the 
discovery for the first time in the Nile Valley of a 
horse cemetery. The graves were in four rows, and 
four complete skeletons were discovered, the horses 
being of a short, small breed, not unlike the Arab. 
Each horse was buried with its chariot trappings— 
they were not ridden at that period—and placed upright 
with the head towards the south.. The regular spacing 
of the graves, the division into rows, the chrono- 
logical order of the rows, and the uniformity of the 
graves in each row justify the conclusion that these 
horses were sacrificed at the funerals of the kings in 
order that the spirits of the horses might accompany 
the spirits of the kings into the other world. The 
idea is widespread, but in this special form it was 
hitherto unknown in Egypt. But excavations recently 
made at Kerma show that the sacrifice of men and 
animals at funerals was a_ well-established ancient 
Ethiopian custom. In fact, there seems reason to 
believe that horse-sacrifice was due to King Piankhy, 
who was a great connoisseur of horses, as is proved 
from his inscriptions. 
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Pror. C. E. A. Winstow, in an address to the 
American Association for the Advancement of Science 
entitled ‘“‘The Untilled Fields of Public Health,” 
expressed the opinion that the public health cam- 
paign of the future would need the collaboration of 
at least the seven following types of highly qualified 
experts: the physician, the nurse, the bacteriologist, 
the epidemiologist, the engineer, the statistician, and 
the social worker. In addition, there must be inspec- 
tors to supervise sanitary and housing conditions, 
and, finally, the administrator who organises and 
develops the work of all the rest. The latter ought 
to be medically trained, with subsequent specialisation 
in public health (Science, January 9, p. 23). 


Tue February number (vol. i., No. 5) of Medical 
Science: Abstracts and Reviews, published for the 
Medical Research Committee, has reached us. 
Reviews of current work on medical subjects appear 
monthly, diseases of the respiratory system and cardio- 
vascular diseases, among others, being dealt with in 
this issue. In the article on the former, reference is 
made to the question of the production of emphysema 
of the lungs (a condition of permanent distension with 
other changes) by the playing of wind-instruments, as 
is stated in many text-books. Of forty-six professional 
players examined, in only three was there slight evi- 
dence of emphysema, so that the commonly accepted 
view seems to be without foundation. 


WE have received the quarterly report of the 
Research Defence Society, dated January, 1920, when 
the society completed its twelfth year of active work. 
The society was founded to make known the value and 
the necessity of experiments on animals, the restric- 
tions imposed on them in this country under the Act 
of 1876, the nature and the purposes of the experi- 
ments which are being made, and the discoveries which 
have come by the help of the experimental method; 
also to bring about a bétter understanding between 
the few who make these experiments and the many 
who profit by them. The campaign has been carried 
out by the circulation of pamphlets, by articles in the 
Press, and by public lectures. The president of the 
society is Lord Lamington, and the hon. secretary 
Mr. Stephen Paget. 


Major-Gen. Sirk W. LetsHmMan publishes in the 
Lancet of February 14 (p. 366) the results of protec- 
tive inoculation against influenza in the Army at home 
during 1918-19. The vaccine consisted of a mixture 
of three micro-organisms, the influenza bacillus, 
streptococci, and pneumococci. Among the inoculated, 
numbering 15,624, the incidence per thousand was :— 
Of attack, 14-1; of pulmonary complications, 1-6; and 
of deaths, 0-12. Among the uninoculated, numbering 
45,520, the figures were 47-3, 15:3, and 2-5 respectively. 
At least half of the vaccinated received one dose only, 
and not two doses as recommended, and the vaccine 
used at first was considerably ‘‘ weaker ’’ than that 
used later. Nevertheless, the figures are decidedly 
favourable to the value of vaccination, particularly as 
a preventive of mortality from influenza. 

Mr. E. E. Loweg, in the Museums Journal (vol. xix., 
No. 7), utters a timely word of warning to the curators 
and governing bodies of local museums in regard to 
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the haste they are displaying to be taken over by the 
Board of Education, as recommended by the Adult 
Education Committee of the Ministry of Reconstruc- 
tion. If this fate ever overtakes them they will have 
ample time for unavailing repentance. Mr. Lowe’s 
arguments are stated with considerable ability and 
force, and his views on the functions of museums 
are eminently sound. The modern museum, he urges, 
should, among other things, be educational, but he 
points out that it would constitute a grave error of 
judgment, as well as a breach of trust, to hand over 
museums to the local education authorities. 


From California Fish and Game (vol. vi., No. 1) 
we learn that extensive plant is being set up at 
Tropico, California, for the preparation of agar-agar 
on a commercial scale. Experiments have been carried 
out which seem to show that agar-agar of a quality 
much superior to the imported article can be pro- 
duced from the seaweeds native to the coast of 
southern California. If this venture is successful, it 
will create a new industry for the United States. In 
the same issue a series of figures illustrating the 
growth of the young of the black sea-bass or jew-fish 
(Stereolepis gigas) is given. These furnish a very 
striking illustration of the ‘recapitulation ’’ theory, 
and explain how it is that the fishermen were un- 
aware of the connection between the gaily coloured 
fish of a few inches long, with enormous dorsal and 
ventral fins, and the unicoloured giant in which these 
fins are relatively extremely small. 


Tue very handsome volumes issued in 1916-18 by 
the Maryland Geological Survey have now become 
available in Europe. They are largely a memorial to 
the energy of the director, William Bullock Clark, 
who held office for twenty-five years, dying at 
too early an age in 1917, and whose obituary, with a 
portrait, appears in vol. x., which includes his latest 
educational work, ‘“‘The Geography of Maryland.” 
This is now published as an amplification of the 
treatise already used in the State schools. Part 2 of 
this volume deals with water-supply, and the some- * 
what massive style of publication—a heritage from the 
traditions of the United States Geological Survey— 
makes one wish that the geographical part could 
have been issued separately bound. Mr. Clark and 
his staff also contribute two fully illustrated volumes 
on “The Upper Cretaceous Deposits of Maryland.” 
These occur mainly on the left bank of the Chesa- 
peake Inlet, opposite Baltimore, and are specially 
noted for their dicotyledonous flora. The Maryland 
Geological Survey, in continuation of its series of 
county descriptions, which recall the ambitious scheme 
of the Ordnance Survey of Ireland in 1837, published 
in 1917 its memoir on Anne Arundel County; this is 
written by a number of specialists, so as to present the 
area south of Baltimore from a geographic point of 
view, The co-operation of the United States Geological 
Survey enables this finely illustrated work to be 
accompanied by four large folding maps on the scale 
of 1/62,500 (four times that of the 1/250,000 sheets), 
showing the topography and political divisions, the 
geology, the soils, and the forestry and commercial 
areas. 
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THE scientific portion of the Central Zeitung fiir 
Optik und Meckanik for January 1 contains the first 
of a series of articles by Prof. von Rohr on the 
principal points of optical systems and the graphical 
methods of determining images. The constructions 
given are those suitable for convex and concave 
systems of which the principal planes and foci are 
given. The industrial portion includes a_reproduc- 
tion of the new regulations under which optical 
workers of eight years’ standing may attend shortened 
courses of instruction at the Government optical 
school at Jena and, after a qualifying examination, 
obtain the optician’s diploma, A list of the optical 
and other instruments for which there is at present 
a demand i> foreign countries is given. The wages 
paid to the various grades of workers in metal in 
the principal countries of the world form the subject 
of a further article. A list of the publications of the 
German Committee on Standards for Industry is pro- 
vided, and the importance of the rapid adoption of 
the new standards throughout the country is em- 
phasised. Coloured wall-charts have been prepared, 
so that the information may readily be placed before 
the eyes of designers, foremen, and workmen. 


IN a paper in the Chemical Age of February 14 
Dr. Stephen Miall plots the atomic weights of the 
elements against their atomic numbers, and shows 
that all the elements lie upon a series of parallel 
lines of three different slopes. The atomic weights 
may be represented as bx+a, where x is the atomic 
number, a a small integer ranging from o to 5, and 
b has the value 2 for the elements from helium to 
nickel, 2-5 from copper to tungsten, and 3 from 
osmium to uranium. The first term, which con- 
tributes to the chemical character, he terms “live- 
weight,” and the second term, which is of no influence 
on the chemical character, ‘‘dead-weight.” Similar 
regularities have been previously pointed out, and, 
indeed, since the atomic weights for the most part 
conform to integral values, some such relation as the 
above is necessarily true. But the diagrams have a 
value apart from their interpretation. They suggest 
a novel basis for classification, and arrange the 
elements on parallel lines for which a and b have the 
same values. They may be useful to those seeking 
for regularities in the nuclear structure rather than 
in the atomic shell. Hitherto chemists have been too 
exclusively obsessed with the study of chemical 
character to the neglect of the atomic weight—an 
independent variable, as the study of radio-active 
change has made quite clear. The atomic weights, 
however, as the author remarks, mean something. 
They furnish the only present clue to the structure of 
the nucleus. 


Tue Carnegie Institution of Washington has issued 
another section of its monumental ‘Index of 
Economic Material in Documents of the States of 
the United States." The section, prepared by Adelaide 
R. Hasse, is the first instalment of the index relating 
to the State of Pennsylvania. Part i. contains the 
titles of collected documents, mainly printed by 
authority of the Senate and of the House of Repre- 
sentatives. Part ii. is a topical analysis arranged 
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alphabetically from A to E. Among the longer sec- 
tions we find Agriculture, Canals, Climate, Coals, 
Coal-mining, and Education. The period covered is 
from 1790 to 1904. The new volume has been pre- 
ceded by twelve similar quarto volumes, and will be 
followed by others, each devoted to a single State. 
The index undertakes to deal only with the printed 
reports of administrative officers, legislative com- 
mittees, and special commissions of the States, and also 
with Governors’ messages. References are given by 
volume and page to all material of economic import- 
ance contained in the reports and messages indexed. 
Under each sub-heading the arrangement is chrono- 
logical. In the alphabetical part the compiler has 
introduced, in addition to subject entries, the names of 
persons who have exercised an important influence 
on the development of the economic life of the State. 
After each name there is reference to work done. 
The amount of material which had to be examined 
for the preparation of this volume must have been 
very great. 


A snort but useful list of books on ornithology and 
oology (No. 398) has just been circulated by Mr. F. 
Edwards, 83 High Street, Marylebone, W.1. It con- 
tains some two hundred and fifty items, including 
several long runs of serials such as the Ibis, 
Transactions and Journals of the Royal Microscopical 
Society of London, Proceedings of the Zoological 
Society of London, etc. The list is sent free on 
application. 


OUR ASTRONOMICAL COLUMN. 


Hoimes’s Comet.—Dr. Schorr reports that the 
cometary object 1919f, found on two plates taken at 
Bergedorf by Dr. Baade on December 10, is de- 
finitely not identical with Holmes’s comet, as it failed 
to appear on two plates taken on December 26, on 
which it would have been registered if it were moving 
in accord with the ephemeris calculated for that 
comet. 

Minor, PLanet GM.—This is the object discovered 
by Sefior Comas Sola on January 13, and considered 
for a time to be a comet. As it is the brightest minor 
planet discovered in recent years, it is of interest to 
give the elements which have been deduced at the 
Berkeley Observatory, California. 


T=1920 March 16°36 G.M.T. 


=194° 
Q=300° 0';1920°0 
17° 59 
g:=2°326 
=O'1109 
Period = 4'2315 years 


Ephemeris for Greenwich Midnight. 
N. Decl. 


February 28 17 33 II 
March 7 16 44 
Nova 1n Lyra.—Harvard Bulletin No. 705 reports 
the finding of another nova on the Harvard photo- 
graphs by Miss Mackie. Position for tgo0-0, R.A. 
18h. 49m. 3cs., N. decl. 29° 6-3’. Between Decem- 
ber 4 and 6 it rose suddenly from mag. 16 or fainter 
to mag 6-5; on January 6 it had sunk to 8-5. Messrs. 
Adams and Joy report from Mount Wilson that its 
spectrum shows the striking nova characteristics. 


Mag. 


Th 
rema 
brigt 

and 
Tr 
and 
the 
502 1 

a pa 
The 
tions 
Dece 
regis 
duce 
surfs 
from 
wate 
a 
clocl 

phot 
beau 
were 
tran: 

diffe 

are 

pipe 
eartl 
| 

The 
force 
plicz 
tides 

prec 
invo 
TI 

rota 
| 2m 
A 
cent 
own 
ence 

the 

and 
obvi 
now 
only 
to 
neec 

are 

Eve 

afte 

and 
subj 
reac 
sb 
subj 

im thei 
| stuc 
in t 

are 
glar 

luci 
poda 
carp 
| Birks 


FEBRUARY 26, 1920] 


NATURE 


The same message reports that these observers find ! applying to certain white, rounded masses, on the 


remarkable changes in the spectrum of Mira Ceti, the 
bright helium and hydrogen lines being strengthened 
and widened towards the red. 


Trpes 1N Pipes.—In 1914 Messrs. A. A. Michelson 
and H. G. Gale made a preliminary investigation of 
the tidal changes in water-level in two pipes, each 
502 ft. long, placed respectively along a meridian and 
a parallel, in the grounds of the Yerkes Observatory. 
They have now made a more refined series of observa- 
tions (described in the Astrophysical Journal for 
December). The small changes of water-level are 
registered by photographing interference fringes pro- 
duced by placing a mirror about 4 mm. below the 
surface of the water, and passing a beam of light 
from an electric lamp vertically down through the 
water-film, then reflecting it on emergence into 
a camera in which a sensitive film is moved by 
clockwork at the rate of 2 cm./hour. Some of the 
photographed curves are reproduced, and show a 
beautiful accord with the theoretical curves, which 
were carefully calculated by Prof. F. R. Moulton. The 
transition from spring to neap tides, and even the 
difference in height of alternate semi-diurnal tides, 
are obvious at a glance. The result shows that the 
pipe tides are 0-690 of what they would be on a rigid 
earth, so that the bodily tides in the earth’s crust are 
0-310 of what they would be if the earth were fluid. 
The earth tides appear to lag behind the impressed 
forces by 4°. This method avoids many of the com- 
plications that are present in the observation of ocean 
tides; it also appears to be capable of greater relative 
precision, in spite of the smallness of the quantities 
involved. 

There appears to be a slip in the value of the 
rotational velocity wo (p. 350); it is printed as 
2x sidl. day/solar day, but surely it should be 
2x solar day/sidl. day, the mean solar day being the 
unit of time employed. 


LUMINOSITY IN CENTIPEDES.' 


A Chilopoda have been traced back to the Car- 
boniferous age by the palzontologists, these 
centipedes may be presumed to have understood their 
own interests pretty well in the struggle for exist- 
ence. Geophilus electricus (Linn.) had already won 
the attention of Aldrovandi in the sixteenth century, 
and the specific name adopted for it by Linnzus was 
obviously based on its observed luminosity. The notes 
now under review state that among the centipedes 
only one great group, the Geophilimorpha, is known 
to exhibit the phenomenon. 

With so long a history for the group in the modern 
period, it seems strange that biologists should still 
need to ask in regard to some of its species, which 
are by no means uncommon: Why are they luminous? 
Even those keen observers, Mr. and Mrs. Brade-Birks, 
after minute examination, with the aid of friends, 
and critical comparison of recent authorities, leave the 
subject inconclusively concluded. Microscopists_ will 
read with pleasure details of the contrivances by 
which they persuaded their many-legged, wriggling 
subjects, under just the friendliest squeeze, to sit for 
their portraits. As definite result of their careful 
study of Geophilus carpophagus, they ‘‘ conclude that 
in the excretion which accompanies luminosity there 
are generally present: (i) the contents of the white 
glands, for [which they] propose the name of proto- 
luciferin, (ii) mucin, (iii) acid.’? The expression 


“white glands’? seems to be used rather vaguely, as 


1 Dartford Naturalists’ Field Club Occasional Papers. Notes on Myria- 
poda. XX. ‘‘ Luminous Chilopoda, with Special Reference to Geophilus 
coopephages, Leach.” By Hilda K. Brade-Birks and the Rev. S. Graham- 

irks. 
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ventral parts of the specimen, these masses being 
“groups of pyriform, and probably unicellular, glands 
intimately associated with the production of light.’ 
But it is not made clear whether whiteness is a pro- 
perty of individual glands or only an effect of their 
grouping into opaque masses. 

For an understanding of the debate on the value 
of lighting up as displayed in this very limited section 
of. the animal world, Dr. Shipley’s brief notice may 
usefully be quoted. He says :—‘‘ Some members of the 
family Geophilidaz are phosphorescent, and secrete 
from certain glands on the ventral surface a luminous 
slime; since this is produced by both male and female, 
and neither of them has eyes, the secretion is regarded 
as a means of frightening or warding off enemies. 
The male Geophilus spins a web, and drops a 
spermatophore in the middle of it, and the female 
comes and fertilises herself” (‘‘ Zoology of the Inverte- 
brata,’’ p. 315). The present collaborators suggest 
that, without specialised organs of sight, the Geo- 
philids ‘‘may be able to appreciate light by a general 
absorption of its waves through the surface of the 
body.”” Though this inchoate power of vision might 
be otherwise of service, it could scarcely help in 
bringing the two sexes together, and the riddle is 
complicated by the fact that allied species without 
luminosity seem to arrange their affairs very well in 
its absence. 

In general, experience has shown that animals, 
other than beasts of prey, are not frightened, but 
attracted, from a dark environment by illumination, so 
that among the alternative services of protoluciferin 
suggested by the authors any scaring property may 
be set aside as very improbable. 

The systematist is now warned by our authors that 
Stigmatogaster subterraneus should be attributed to 
Shaw. So lately as last December, in Nevin Foster’s 
list of fiftv-three Irish Myriapods, they sanctioned the 
long-standing error of assigning the species to Leach. 
They acknowledge themselves baffled by the specific 
name of Geophilus convolvens, on which Fabre 
founded his researches. This is said to be not a 
phosphorescent species. Otherwise one might have 
supposed the name evolved from the strange account 
which Lucas cites out of the C.R. Acad. médicale 
des sciences de Metz in 1830. This records the fright- 
ful tortures in the head of a young Frenchwoman, 
which after a year were suddenly terminated ‘par 
l’expulsion d’un insecte qui, jeté sur le plancher, 
s’agitoit avec rapidité et se rouloit en spirale.” It, 
however, was determined to be a specimen of Geo- 
philus carpophagus. Leach. Gistel in 1850, writing 
of the Feuerwurm Geophilus electricus, alludes to the 
storv, but does not, in fact, discredit it by remarking 
that such a snecies could not penetrate the frontal 
cavities of a human head unless the owner of the 
head were asleep. 


THE POSITION OF THE METEOR- 
OLOGICAL OFFICE. 


T the monthly meeting of the Royal Meteoro- 
logical Society, held on February 18, Capt. 

C. J. P. Cave brought forward a paper on ‘‘The 
Status of a Meteorological Office and its Relation 
to the State and to the Public.” It was pointed out 
that a Meteorological Office is a practical necessity, 
and, since to be at all efficient it must be subsidised 
from public funds, it has to be under some Govern- 
ment Department. The work of a Meteorological 
Office is, however, very wide, and concerns, not one, 
but almost every Government Department; and if it 
is to be under one without adequate safeguards, there 
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is a great danger that many important sides of 
meteorology will be neglected. Safeguards are 
that the Director of the Meteorological Office. should 
be directly under the Minister of the Department con- 
cerned, and on no account under other permanent 
officials, and that the Meteorological Office should 
have its separate ‘vote and account in the Estimates. 
Hitherto the expenses have been controlled by the 
Meteorological Committee, a body on which several 
Government Departments as well as the Royal Society 
are represented; there seems to be no reason why 
this arrangement should not be continued. The work 
of the Meteorological Office concerns not only Govern- 
ment Departments, but also such bodies as county 
councils, municipal bodies, organisers of engineering 
undertakings, and the general public; and probably 
none of these know how great a use may be made 
of meteorological information. 

The public is chiefly concerned with forecasts, and 
probably the mistrust of forecasts which undoubtedly 
exists in the public mind is due to the delay that 
occurs before the forecasts are available. Those that 
appear in the daily papers are based on observations 
at 6 p.m. of the previous day, but if forecasts based 
on the 1 a.m. or 7 a.m. observations were sent to 
every telegraph office in the country and posted up, 
and could be obtained by telephone subscribers, it 
would probably prove a great boon, especially to agri- 
culturists, and do much to dispel the present mistrust 
of weather forecasts. 

During the past year the Meteorological Office 
forecasts have been issued from the Air Ministry, and 
in the Air Estimate there appears a sum for the 
Meteorological Office. From this it appears as though 
the Office is to pass under the Air Ministry. In former 
times when any change was made in the status of the 
Office an official inquiry was held, but no such inquiry 
has apparently taken place as a prelude to the present 
change, and no public announcement of any kind has 
been made. There seems no reason for the change. 
The Meteorological Office had done work on the upper 
air long before the war, and it was its work which 
proved that long-distance night flying was a practical 
possibility. Meteorology must be a national Service, 
but the policy of handing it over to one Ministry 
without a separate vote and account would be 
disastrous, not only to meteorology as a science, but 
also to the State at large. 

The following resolution was adopted at the 
meeting :—‘‘ The Royal Meteorological Societv observes 
that,in the Air Estimates for 1919-20 published last 
December there appears a sum of 12,0001. as a supple- 
ment to the grant in aid of the Meteorological Office. 
It would appear from this that it is intended that 
the finances of the Meteorological Office shall pass 
under the control of the Air Ministry. 

“The Meteorological Office deals with a variety of 
problems of high scientific and practical importance, 
some of which have no bearings on the work of the 
Air Ministry, but are closely connected with the work 
of other Government Departments. While recognising 
to the full the great benefits to the meteorology 
of the upper air likely to accrue from a close associa- 
tion with the Service to which a knowledge of the 
upper air is so essential, and which possesses such 
facilities for its investigation, this society cannot but 
feel misgiving that there may be a tendency for other 
branches of meteorology to receive less than their due 
attention if one Government Department has the sole 
control of the finances and management. The society, 
therefore, is of opinion that the Meteorological Com- 
mittee should continue to have full control of the 
expenditure. 

“It has been the practice in the past, before any 
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, change was made in the body administering the Meteoro- 


logical Office, for an inquiry to be held by a Depart- 
mental Committee. Reports of three such inquiries 
have been published, the last being that issued in 1904 
of a Treasury Committee presided over by Sir Herbert 
Maxwell, Bart. The Treasury did not adopt the 
whole of the recommendations of this Committee, but 
on May 20, 1905, it issued a minute constituting 
the Meteorological Committee as it has since existed. 
The society is of the opinion that before the future 
constitution of the Meteorological Committee and the 
status of the Meteorological Office are finally settled, 
it is desirable that an inquiry by a representative 
committee should be held.”’ 


PRE-HISTORY OF MAN IN BRITAIN. 


| Fiint IMPLEMENTS FROM THE CHALKY BouLDER CLay 


OF SUFFOLK. 


R. J. REID MOIR described to the Royal 
Anthropological Institute on February 17 some 
interesting flint implements and flakes found in two 
pits situated to the north of Ipswich, and in a pit 
at Claydon, to the north-west of that town. In each 
of these pits Boulder Clay of considerable thickness 
is exposed, and this deposit, in the opinion of Prof. 
J. E. Marr, who has visited the sections, is in situ, 
and represents part of the large sheet of Boulder Clay 
of the Ipswich district. Mr. Reid Moir found many 
of the specimens described in situ in the Boulder 
Clay, and the others, handed to him by workmen 
employed in the pits, are of such an order as to 
make it certain that these implements were also 
derived from the Boulder Clay. The specimens are 
in nearly every case made from flakes, and exhibit 
very little change of surface or signs of abrasion. 
The two principal types are rdcloirs and pointes; 
primitive flake-implements and large scrapers are 
also represented in the series. The technique of these 
artefacts is in many ways comparable with that of 
Early Mousterian times, and it is probable that these 
Boulder Clay specimens are referable to this cultural 
phase. The implements appear to have been lying 
in or upon a land surface before being incorporated 
with the morainic material in which they are now 
found. One well-made and deeply ochreous flake 
found in the Boulder Clay appears to be of Chellean 
age. It exhibits reflaking along its edges, and this 
flaking is patinated in the peculiar manner of some 
of the Boulder Clay artefacts. 

In the discussion which followed the reading of 
the paper all the speakers united in dwelling upon 
the importance of the contribution made by Mr. Reid 
Moir to the study of the pre-history of man 
in Britain. Prof. Arthur Keith pointed out that 
the conclusions which followed from the results of 
Mr. Reid Moir’s investigations could only be described 
as revolutionary, and would involve a_reconsidera- 
tion of the evidence relating to the antiquity of 
Stone-age implements. Mr. Reginald Smith said 
that the pointe was considered to be the typical im- 
plement of the Mousterian stage of culture. Archzeo- 
logists would have to consider the possibility of its 
occurrence in other periods. The peculiar patination 
which occurred on certain of the specimens found by 
Mr. Reid Moir in the Ipswich Boulder Clay occurred 
at Northfleet, and was usually considered to be 
typical of the Le Moustier period. Mr. Smith also 
pointed out that some thirty-five years ago Dr. 
Skertchley had raised the question of the occurrence 
of palzolithic implements below the Boulder Clay. 
Dr. Barnes remarked that a considerable number of 
flakes must be examined before it can be concluded 
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with certainty that a particular type of implement 
was present. Mr. Reid Moir’s collection appeared to 
him to present all the characteristics which one would 
expect to find in a group of implements belonging to 
the Le Moustier culture. 

Mr. Kennard said that paleontologists were firmly 
convinced that the Boulder Clay was of late occur- 
rence. An examination of a continuous series of 
examples of the fauna exhibited no traces of the 
variation between warm and cold types, which would 
have been expected to occur if the theory of alter- 
nating warm and cold periods were correct. Fauna 
of the cold period were always last in the series. 
Mr. H. Bury said that the evidence brought forward 
by Mr. Reid Moir made it necessary to raise the 
question whether Chalky Boulder Clay was always, 
and wherever it occurred, of the same age. The 
evidence from Hoxne was diametrically opposed to 
Mr. Reid Moir’s results, and this, together with the 
doubts which had been expressed as to the character 
of the evidence obtained from Hoxne, made it desir- 
able that the borings on that site should be repeated. 


RECENT ENGLISH MARINE BIOLOGY. 


RECENT English papers on marine biological 
research include one by Dr. E. C. Jee on the 
hydrography of the English Channel during the years 
1904-17. ‘This forms part i. of the Fisheries Inves- 
tigation Series III., the publication of which is now 
resumed by the Board of Agriculture and Fisheries. 
Periodicities in the physical properties of the Channel 
water are discussed, and correlations between these 
and the pilchard fisheries are apparently established. 
A most interesting ‘‘ Contribution to the Quantitative 
Study of Plankton ’”’ is published by Dr. E. J. Allen 
in part i., vol. xii., of the Journal of the Marine Bio- 
logical Association. 

Plankton investigations, in so far as they have been 
quantitative, have been a series of approximations to 
a complete determination of the number of organisms 
of all kinds contained in a unit volume of sea-water. 
Hensen’s original method consisted in the use of a 
net made of fine-meshed silk cloth which was lowered 
in the sea and hauled to the surface. Experiment and 
calculation gave a coefficient for each net, from which 
the area of cross-section of the column of water fil- 
tered could be approximately determined. It has been 
found latterly that the greater number of microscopic 
organisms in the water escaped through the meshes 
of the cloth, and more refined filtering methods were 
introduced by Lohmann. 

Finally, it was thought that by centrifuging small 
quantities of water a complete enumeration of the 
organisms present might become possible, and this 
method did, indeed, largely increase the numbers in- 
habiting unit volume of sea-water. Why it should not 
enable the investigator to determine all is not easy to 
see, but it certainly under-estimates them, as Dr. 
Allen’s results show. In his experiments small quan- 
tities of water (10 c.c.) were centrifuged and the con- 
tained organisms counted. - From four such trials a 


mean of 14-45 per c.c. (or 14,450 organisms per litre) | 


was obtained. The same water sample was then 
examined by inoculating 4 c.c. in a sterilised sea- 
water containing the culture solutions used by Allen 
and Nelson for the study of marine diatoms. The 
inoculated medium so prepared was then distributed 
into seventy small flasks, each containing about 20 c.c. 
of the liquid, and the latter were allowed to stand for 
several weeks. The colonies (mainly Diatoms and 
Flagellates) growing in the flasks were then identi- 
fied and counted, giving an estimated number of at 
least 464 organisms per c.c. (or 464,000 per litre). 
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Even then it is evident that the result is an under- 
estimate of the actual population of the water sample, 
for the medium is apparently selective, and organisms 
that appeared in the centrifuged samples did not grow 
(and were therefore unrecorded) in the cultures. Bac- 
teria did grow, but were not identified and esti- 
mated. The result is therefore another, and closer, 
approximation to a biological value which is of extra- 
ordinary interest. 


THE RED COLOURING MATTER OF 
PLANT GALLS. 


URING recent years our knowledge concerning 

.plant colouring matters has rapidly increased, 
and quite a large number of pigments have been sub- 
jected to careful and full investigation. A further 
interesting contribution to our knowledge in this field 
of research is contained in a recent paper by Dr. M. 
Nierenstein, in which he deals with the colouring 
matter of the ‘‘red-pea gall’’ (Trans. Chem. Soc., 
IgI9, CXv., pp. 1328-32). The galls that were 
examined occur on the leaves of various British oak- 
trees when galled by Dryophanta divisa, Adler. 

It has been generally assumed that the red colouring 
matters of these and similar galls belonged to the 
anthocyan class, and one of the objects of the in- 
vestigation was to ascertain whether the anthocyan 
assumed to be present was related to quercetin. By 
this means it was hoped to obtain some light upon 
the relationship between the products present in the 
normal plant and those pathologically produced as 
the result of the formation of the galls. 

The investigation resulted in the isolation of a red 
pigment, to which the name “‘dryophantin ’’ has been 
given. Dr. Nierenstein concludes that this colouring 
matter is not an anthocyan, but a diglucoside of pur- 
purogallin (the first derivative of purpurogallin to be 
found in Nature), and that, like gallotannin, it is of 
pathologic origin. He is of the opinion that the 
other so-called anthocyans obtained from plant-galls 
are in all probability not anthocyan colours at all, 
but related to ‘“dryophantin.’’ In view of this 
he proposes to classify these red pigments under the 
class-name gallorubrones.”’ 

This paper is of considerable interest, particularly 
if further investigation confirms the presence of pur- 
purogallin derivatives as regular constituents of these 
and other red galls. In respect of the conclusion“ 
implied as to the absence of pigments of the anthocyan 
group, the present paper is not sufficient evidence of 
such absence, for the process whereby the colouring 
matter has been isolated is such that there is a very 
considerable doubt whether many anthocyan pigments 
would survive the treatment. 


IONS AND IONISATION. 


HE Faraday Society, though a small body, is very 
active. One of the most useful features of its 
activity is the holding of general discussions on 
matters of scientific and technical interest, and the 
publication of these discussions in its Transactions. 
“The Present Position of the Theory of Ionisation in 
Solution ’’ was the subject of a discussion held on 
January 21, 1919, and the report is now issued in the 
form of a separate reprint (pp. 178, Faraday Society, 
to Essex Street, Strand, W.C.2, price 12s. 6d.), thus 
making it available to a larger public than the 
members of the society. 

The discussion was opened by Dr. Senter, who 
briefly reviewed the position with regard to such out- 
standing problems as the hydration of ions, the devia- 
tion of strong electrolytes from the mass-action law, 
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and the chemical activity of ions and non-ionised 
molecules respectively. Communications on these and 
other topics were afterwards read and discussed, 
amongst the contributors or those taking part in the 
discussion being Arrhenius (the originator of the 
theory), Acree, McBain, Bousfield, Sand, Partington, 
Porter, Newbery, Lindemann, Philip, and J. C. 
Ghosh. 

Fundamental differences of opinion with regard to 
the main problems discussed were very marked. The 
evidence for the hydration of ions is by some held as 
final, by others as having only a limited application, 
and by yet others as quite inconclusive. Most attention 
was given to the problem of the abnormality of strong 
electrolytes. At extreme dilutions these electrolytes 
are regarded by many as behaving normally, the 
dissociation constant for uni-univalent electrolytes 
being about 0-02, but owing to the magnitude of the 
water-correction, and the difficulty of exactly fixing 
the molar conductivity for infinite dilution, this result 
must still be looked upon as uncertain. At ordinary 
dilutions the law has no application, and the most 
promising explanation is that elaborated by Dr. J. C. 
Ghosh, who proceeds on the assumption that the 
strong electrolytes are practically completely ionised 
in all dilute solutions, but that there is an electro- 
static equilibrium between mobile ions, which con- 
tribute to the conductivity, etc., and inert ions, which 
do not. An electrical dilution law is therefore sub- 
stituted for the chemical mass-action law in the case 
of strong electrolytes. For weak electrolytes this 
electrical action would only enter as a negligible dis- 
turbing factor of the mass-action law. The further 
development of this idea may be awaited with interest. 


THE SPECIES CONCEPT AMONG FUNGI. 


N the Transactions of the British Mycological 
Society (vol. vi., part ii., September, 1919) Mr. 
W. B. Brierley protests against the practice of myco- 
logists in describing as species the forms which are 
presented to them in Nature or as pathological 
growths, especially on cultivated plants. The descrip- 
tion of new fungal species is based on the assumptions 
that the distinguishing characters are of a morpho- 
logical nature, and that the essential specific characters 
are constant and hereditary and may be determined in 
one specimen of one generation. But the laboratory 
and field experience of the experimentalist shows that 
under changes in the environment the whole structure 
and facies of the organism may be transformed, while 
under identical conditions there is considerable evidence 
that the morphological variation of a particular fungus 
is definite and constant. The so-called species of the 
mycologist is comparable with the “‘ecad”’ of the eco- 
logist, and is the resultant of the organism and its en- 
vironment. ‘ Ecads” indistinguishable from each other 
may be produced from two distinct organisms inter- 
acting with one and the same environment, or with 
two differentenvironments. Two precisely similar fungi 
growing on a potato and a decaying tree-stump respec- 
tively may really be different species, though the 
systematic mycologist would consider them identical. 
The true organism is a physiological equilibration, a 
metabolic entity, the interaction of which with the 
environment results in the growth-form or ‘“‘ecad.’’ 
It follows that the morphological species concept must 
be given up in favour of the physiological species 
concept. The only exact method of determining 
species is by means of quantitative data derived from 
cultural treatment under standardised physico-chemical 
conditions, for this method alone reveals the physio- 
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logical condition of the organism. The author sug- 
gests that even the apparently stable forms of the 
higher fungi, Agarics, Polypores, etc., are merely 
“‘ecads,’’ and that two precisely similar morphological 
entities of, for instance, Agaricus melleus may con- 
ceal totally different physiological constitutions which 
under other conditions of growth would diverge 
characteristically. 

Mr. Brierley also attacks another concept of mycology, 
namely, the “ educability’’ of fungi, or the induction 
by suitable treatment of permanent modifications in 
their biochemical, morphological, or other properties. 
This concept is widely heid by microbiologists, but if 
it implies a possibility of a change in the physiological 
constitution of an organism, it follows that with fuller 
knowledge and improved technique a rapid change of 
one species into another is possible. The author 
affirms that the condition of knowledge and the avail- 
able evidence are not such as to warrant an hypothesis 
so subversive of the foundations of biological science. 
The presumed mutations may be due to the presence 
of mixed populations in supposed pure cultures, or 
merely the expression of a developmental stage 
previously unrecognised; further, no organism in 
which sexuality exists or is conceivable must be used 
unless its gametic constitution and genetic behaviour 


under all the conditions of the experiment are known. 


THE UPPER LIMIT OF UNPLEASANT 
BEATS. 


i is well known that Helmholtz traced all dis- 

cordant effects of two or more musical notes when 
sounded together to the presence of beats occurring 
between the prime tones, between the prime of one 
and an upper partial of the other, between the upper 
partials of each, or to beats occurring in some other 
way. Further, to produce the unpleasantness in ques- 
tion the beats niust lie between certain limits of 
frequency, which limits vary with the pitch in use. 

In this connection it is of interest to note that Mr. 
Narendranath Chatterjee, of Chittagong, India, has 
recently given a formula expressing the upper limiting 
frequency for beats for which the roughness vanishes. 
This formula he writes as follows : 


where B is the number of beats per second for which 
the roughness vanishes, N is the frequency of the 
lower of the two tones sounded simultaneously, n is 
the number of the musical scale containing N and 
beginning with 32 per second as the fundamental of 
the first scale (the octave of this being the funda- 
mental of the next scale, and so on), and, finally, i is 
the interval between N and the fundamental of the 
scale in which it is contained. 
Thus N, n, and i are connected by the equation 


The results of the law compared well with Mayer’s 
experimental values, as shown in the following table : 


Frequency B of beats when 
Frequency N roughness vanishes 


of lower tone 


Mayer's values Results of law 


64 I 17 

128 26 27 

: 256 47 45 
512 78 7 

1024 135 133 
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RESEARCHES AT HIGH TEMPERATURES 
AND PRESSURES. 


By THE Hon. Sir Cuarces A. Parsons, K.C.B., 
F.R.S.* 


Il. 


T HE calories evolved in the combination of graphite 

and oxygen are about o-5 per cent. less than those 
evolved in the combination of diamond and oxygen, 
indicating that graphite at ordinary temperature is, to 
this extent, a stable state. The bulk-pressure which 
has operated in some of the experiments would, how- 
ever, seem to have been amply sufficient to turn the 
palance in favour of diamond instead of graphite. 
The uncertainty, on the other hand, as to the com- 
pressibilities and specific heats of the allotropic forms 
of carbon under high pressures and at high tempera- 
tures renders speculation of little value as to what may 
occur at the melting point of carbon. All we know is 
that, up to the pressures and temperatures reached in 
our experiments, no indication of a change from 
graphite to diamond has been produced. In one 
experiment very intense heating was applied for five 
seconds, but sufficient in amount to melt the graphite 
core six times over, the only result being a slight 
alteration in the structure of the graphite. The barrier 
in this experiment was calcined magnesia, and the 
hole in it was superficially converted to magnesium 
carbide. It appeared, however, desirable further to 
investigate the possibility of carbon losing its elec- 
trical conductivity when approaching its melting 
point, as alleged by Ludwig and others, and of shunt- 
ing the current from itself on to the contiguous molten 
layers of the insulating barrier surrounding it. There 
had been no indication of such a change having 
occurred even momentarily; it rather seemed that the 
graphite core had been partially vaporised and con- 
densed in the cooler parts of the charge. The experi- 
ment was repeated with rods of iron and tungsten 
embedded in the core, so that should the temperature 
of volatilisation of the metals under a pressure of 
15,000 atmospheres exceed that necessary to liquefy 
carbon under the same pressure, the presence of these 
metals might produce a different result. No change, 
however, occurred. 

Note.—The temperatures at which carbon, iron, and 
tungsten volatilise under a pressure of 15,000 atmo- 
spheres are unknown, but they are probably much 
higher than at atmospheric pressure. 

This experiment also tested iron as a solvent of 
carbon and as a catalyst from diamond to graphite 
under a pressure of 100 tons, and showed that under 
this pressure that action was not reversed. 

Fig. 3 shows the container arranged for treating 
powders by resistance heating with or without the 
addition of liquids or gases. The electric current is 
conveyed from the container to the upper end of the 
conductor by a layer of graphite which rests on the 
charge under treatment. The bottom end of the 
conductor rests on or is spigoted into a cast-iron 
block which rests on the bottom pole; this block is 
sometimes partially melted, but can be easily renewed. 

The container is charged by first stemming mag- 
nesite powder by hand around the bottom pole-piece 
and block; then the charge is placed on the top and 
pressed to 5 tons per square inch; the top ram is 
then removed, a hole drilled through the charge, 
and the conductor inserted. Liquids, if used, or 
carbon dioxide snow may then be introduced; lastly, 
a layer of graphite is placed on the top, and the whole 
pressed to the desired pressure for the experiment. 


1 Discourse delivered at the Royal ‘Institution on Friday, January 23. 
Continued from Pp. 681. 
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In one experiment several pounds of carbon dioxide 
snow were added to the charge, which consisted of 
magnesia, and was so arranged that evaporation of 
the heating carbon rod took place in an atmosphere 
of carbon dioxide and carbon monoxide under a 
gaseous pressure of 4400 atmospheres, the condensate 
resulting being soft graphite. Upwards of two 
hundred chemical reactions arranged to deposit carbon 
were tested under high pressure and central heating. 
After each experiment samples were taken from 
various parts of the charge and carefully analysed 
for diamond, the methods of the analyses generally 
following those of Moissan and Crookes. On the 
whole, there was no evidence that diamond had been 
produced by any of the chemical reactions, some of 
which were endothermic, such as carborundum and 
sodium carbonate, which produced a grey solid which 
detonated when struck with a hammer, and nearly 
caused a serious accident. In one experiment the 
charge was olivine and water; when molten under 
10 tons per square inch the pressure was suddenly 
removed, and artificial pumice was formed by the 
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Fic. 3.—For powders with or without liquids and gases. 


expansion of water-vapour absorbed by the olivine 
when molten. 

Having nearly reached the limits of steady pressure 
obtainable in steel containers under a press, experi- 
ments with impact pressures produced by steel bullets 
were tried, which produced much higher instantaneous 
pressures than are obtainable in any die. 

A rifle, 0-303-in. bore, was arranged for with- 
standing a charge of cordite 90 per cent. in excess of 
the Service charge. The gun (Fig. 4) was fixed with 
its muzzle 6 in. from a massive block of steel, in 
which a hole 0-303 in. in diameter had been drilled 
to a depth somewhat greater than the length of the 
bullet, and in alignment with the bore of the gun; 
cylindrical bullets of steel with a copper driving band 
were chiefly used, shorter than the Service bullet and 
about one-half the weight. The substance to be 
compressed was placed either at the bottom of the 
hole, when a conical-nosed bullet of mild steel was 
used, or over the mouth of the hole, when a cupped- 
nosed -bullet of tool-steel was employed. About a 
hundred experiments were made. 
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The substances tested included graphite, sugar- 
carbon, bisulphide of carbon, oils, etc., graphite and 
sodium nitrate, graphite and fulminate of mercury, 
finely divided iron and fine carborundum, olivine and 
graphite, etc. After each shot the bullet and sur- 
rounding steel were drilled out, and the chips and 
entrained matter analysed. Fig. 5 shows the bullet 
in the hole after firing. 

Several experiments were also made with a bridge 
of arc-light carbon placed over the hole and raised 


MuzzLe or +303” 


Fic. 4. 


to the limit of incandescence by an electric current, 
and the shot fired through it into the hole at the 
moment the carbon commenced to vaporise, as ob- 
served in a mirror from without. Also, an arc between 
two carbons was arranged to play just over the hole 


and the shot fired through it (Fig. 6). The residues 


were in all cases exceedingly small, and there was no 
evidence of any incipient transformation of carbon in 
bullx into diamond that could be detected by analysis. 

The pressure on impact of a steel bullet fired into 


Fic. 5. 


a hole in a steel block which it fits is limited by the 
coefficient of compressibility of steel; with a velocity 
of 5000 foot-seconds it is about 2000 tons per square 
inch. Measurements made from a section through 
the block and bullet (Fig. 5) showed that the mean 
retardation on the frontal face after the impact until it 
had come to rest was about 600 tons per square inch. 
Several experiments were made by substituting a 
tungsten steel block hardened and tempered, and a 
hole tapering gently from 0-303 in. at the mouth to 
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0-125 in. at the bottom. The mild steel bullet was 
deformed by the tapered hole, which greatly increased 
the velocity imparted to the nose. Progressively 
increased charges were used. With the go per cent. 
excess charge the block always split on the first shot, 
but this probably occurred after impact, and not until 
the full instantaneous pressure had been exerted, 
which was probably about 5000 tons per square inch, 
or about equal to that at the centre of the earth. 

It would be interesting to repeat some of these 
experiments on a larger scale. With a projectile of 
6 in. or g in. in diameter and a velocity of 5000 foot- 
seconds, the instantaneous pressure would be the 
same, but its duration (which is proportional to the 
linear dimensions) would be increased from twenty- 
to thirty-fold. It has been estimated that the rise 
in temperature due to adiabatic compression of in- 
candescent carbon when subjected to 2000 tons per 
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square inch is of the order of about 1000° C., so that 
actual melting of the carbon would probably have 
occurred when the shot was fired through the 
incandescent carbon bridge. 

Another experiment was arranged which would 
ensure that carbon should be subjected to an extremely 
high temperature concurrently with a high pressure ob- 
tained by the rapid compression of the hottest possible 
flame, that of acetylene and oxygen, with a slight 
excess of the former to provide the carbon. The 
arrangement was as follows (Figs. 7 and 8) :—A very 
light piston made of tool-steel was carefully fitted 
to the barrel of a gun of o-9 in. bore; the piston was 
flat in front, lightened out behind, and fitted with a 
cupped copper gas-check ring, the cup facing forward; 
the total travel of the piston was 36 in. To the 


Fic. 7. 


muzzle of the gun was fitted a prolongation of the 
barrel formed out of a massive steel block, the joint 
being gastight; the end of the bore in the block was 
closed by a screwed-in plug made of tempered tool- 
steel, also with a gastight collar. A small copper 
pin projected from the centre of the plug to give a 
record of the limit of travel of the piston. The gun 
was loaded with 2 drams of black sporting powder, 
which amount had been calculated from preliminary 
trials. The barrel in front of the piston was filled 
with a mixture of acetylene and oxygen. It was esti- 
mated that this mixture would explode when the piston 
had travelled about half-way along the bore. When 
fired, the piston travelled to within 3 in. of the end, 
as had been estimated, giving a total compression ratio 
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of 288 to 1. As a result, it was found that the sur- 
faces of the end plug, the fore end of the piston, and 
the circumference of the bore up to 3 in. from the 
end of the plug had been fused to a depth of about 
oor in., and were glass-hard; the surface of the 
copper pin had been vaporised, and the copper sprayed 
over the face of the end plug and piston. The end plug, 
which had been hardened and tempered to a straw 
colour, showed signs of compression, and the bore of 
the block for % in. from the plug was enlarged by 
0-023 in. in diameter, both indicating that a pressure 
above 100 tons per square inch had been reached. A 
little brown amorphous carbon was found in the 
chamber, which was easily destroyed by boiling sul- 
phuric acid and nitre. There was no diamond residue 
from this. Considering the light weight of the piston 
and the very short duration of the exposure to heat, 
the effects would indicate that a very abnormal tem- 
perature had been reached, many times greater than 
exists in the chambers of large guns. A calculation 
made by Mr. Stanley Cook, based upon the ratio of 
compression and a final pressure of 15,000 atmo- 
spheres, indicates that a temperature of between 
15,250° and 17,700° C. was reached, the exact 
temperature depending upon the amount of dissocia- 
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tion or combination existing between the elements at 
the time. 


Calculation of the Temperature Reached on the 
Compression of Acetylene and Oxygen Experiment. 
By Stan.Ey S. Cook. 


The temperature reached may be estimated from 
the final pressure, which the observed deformation of 
the block and plug indicates to have been in the neigh- 
bourhoed of 100 tons per square inch. But it must be 
remembered that there is a change of molecular 
volume as a result of combustion. Thus the mixture, 
which as C,H, and 5(O) has 3} molecular volumes, 
would on combustion to 2CO, and H,O have only 
3 molecular volumes. The final temperature deduced 
from the pressure will therefore depend upon the 
extent to which chemical combination has taken place, 

The original mixture being at atmospheric pressure 
and at a temperature of 290° C. absolute, a pressure of 
Ioo tons per square inch, after compression to 1/288th 
of its original volume, would indicate a temperature 
of 15,250° C. If, however, complete combustion has 
taken place, this pressure would correspond to a 
temperature greater in ratio of 3} to 3, viz. to 
17,700° C. The actual temperature must therefore 


have been something between these two values. 
Let us for a moment consider the pressures and 
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temperatures possible in Nature (in this I am in- 
debted to kind assistance from Prof. Jeans). The 
pressure at the centre of the earth is between 4000 and 
10,000 tons per square inch, according to the varia- 
tion in density of the concentric layers. 

Emden has estimated the probable pressure at the 
centre of the more massive component.of the binary 
star S Hercules to be 360,000,000 tons per square inch. 

Again, the densities of the brighter components 
of certain binary stars are estimated by Opik 
to be about that of iron, and if we assume that 
their diameter is the same as that of the sun, that 
each has an initial velocity in space not greater than 
30 miles per second, and that they directly collide, 
then, owing to their mutual attraction, Jeans cal- 
culates that their velocity will have increased to 
450 miles per second, and that the pressures in the 
centre as they strike and flatten would be of the order 
of 1,000,000,000 tons per square inch. He also esti- 
mates that the heat equivalent of the energy would 
be sufficient to vaporise the whole mass 100,000 times 
over. This immense pressure would be maintained 
for many minutes, perhaps for half an hour. 

Let us consider what is the greatest pressure that 
can be produced artificially. If the German gun 
which bombarded Paris were loaded with a solid steel 
projectile somewhat shorter and lighter than the one 
actually used, a muzzle velocity of about 6000 foot- 
seconds might be reached (many years ago Sir 
Andrew Noble had reached 5000 foot-seconds); and 
if it was fired into a tapered hole, as I have described, 
in a large block of steel, this would give the greatest 
instantaneous pressure that can be produced artificially 
so far as we at present know, viz. about 7000 tons 
per square inch: it is only about 1/150,o00th part 


| of that possible by the collision of the largest stars. 


As to the temperature and conditions of matter 
under these intense pressures, extrapolation from 
known data is valueless. We have no knowledge of 
the coefficients of compressibility of matter under 
these conditions or of its specific heat. What may be 
the effect on the atom? And will elements under 
such conditions be transformed into others of higher 
atomic weight? 

Some of us may recall that in 1888 a lecturer, 
after describing in this room the experiment in which 
oxygen at atmospheric pressure was passed in close 
contact with a platinum surface heated by the oxy- 
hydrogen burner to nearly its melting point, and then 
immediately cooled by contact in water, said: 

“In this experiment ozone is formed by the action 
of a high temperature, owing to the dissociation of 
the oxygen molecules and their partial recombination 
into the more complex molecules of ozone. We may 
conceive it not improbable that some of the elementary 
bodies might be formed somewhat like the ozone in 
the above experiment, but at very high temperatures, 
by the collocation of certain dissociated constituents 
and with the simultaneous absorption of heat.’’ 

It seems indeed probable that the centres of the 
great stars and stars in collision may be the labora- 
tories where the elements as they gradually degenerate 
are being continually regenerated into others of higher 
intrinsic energv, and where endothermic processes, such 
as the recombination of lead and helium into radium, 
may be taking place, absorbing in this process an 
energy 2,500,000 times that developed by the explosion 
of an equal weight of T.N.T. 

The transformation of only a minute fraction of 
the mass of two colliding stars would therefore be 
amply sufficient to absorb the whole energy of their 
collision. 

Emerson said many vears ago, ‘‘None but the 
elements can themselves destroy.”’ 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


ABERDEEN.—The honorary degree of LL.D. is to 
be conferred on Sir J. C. Bose, founder of the Bose 
Research Institute, Calcutta; Prof. W. Bulloch, 
professor of bacteriology, London Hospital; Prof. 
J. Wight Duff, Armstrong College, Newcastle-upon- 
Tyne; Sir Daniel Hall, Permanent Secretary to the 
Board of Agriculture; Mr. J. H. Jeans, secretary of 
the Royal Society; and Sir Robert Jones, lecturer on 
orthopedic surgery, Liverpool University. 


Capt. James W. Low has been appointed assistant 
in the natural history department, University College, 
Dundee (University of St. Andrews). 

APPLICATIONS are invited for the Radcliffe Crocker 
travelling scholarship in dermatology at University 
College Hospital Medical School. The scholarship is 
of the approximate value of 28ol., and tenable for one 
year. Particulars are obtainable from the Dean, 
University College Hospital Medical School, Gower 
Street, W.C.1. 

THE next election—the seventh—to Beit fellowships 
for scientific research will take place on or about 
July 15 next. The latest time for receiving applica- 
tions is April 19. Forms of application and informa- 
tion respecting the fellowships are obtainable, by 
letter, from the Rector, Imperial Colf®ge of Science 
and Technology, South Kensington. 


A MOVEMENT has been started to form a properly 
constituted Old Students’ Association at King’s Col- 
lege, London. A committee has drawn up a provi- 
sional constitution, and a general meeting has been 
called for March 4, at 6 p.m., at the college. It has 
been possible to send notices of this meeting only to 
those old students whose names are on the register, 
but it is hoped that the meeting will be made widely 
known, and that as many old students as possible will 
be present. 

Tue first meeting of the International Federation 
of University Women, which will include delegates 
from the women’s colleges throughout the world, will 
meet in London in July next. The chairmen of the 
International Federation are Dean Virginia Gilder- 
sleeve, of Barnard College, Columbia University, 
U.S.A., and Prof. Winifred Cullis, of the London 
(Royal Free Hospital) School of Medicine for Women, 
University of London. 

Tue Chadwick Trustees 
lectures on ‘Military Hygiene in Peace and 
War,” by Gen. Sir John Goodwin, K.C.B., 
in the lecture-room, Royal Society of Arts, John 
Street, Adelphi, W.C.2, on Mondays, March 8, 15, 
and 22, at 5.15 p.m. The titles of the lectures are :—- 
Army Hygiene prior to the Recent War, Army 
Hygiene during the Recent War (Application of its 
Principles to Active Service Conditions), and The 
Future of Army Hygiene (Its Relation to the Hygiene 
of the Civil Community). All information about 
‘Chadwick public lectures may be obtained from the 
secretary, Mrs. Aubrey Richardson, at the offices of 
the Trust, 40 (6th) Queen Anne’s Chambers, West- 
minster, S.W.1. 

Tue opening of the British Bureau of the Office 
National des Universités et Ecoles Frangaises at 
50 Russell Square by M. Lucien Poincaré took place 
on Monday, February 23, in the presence of many dis- 
tinguished university men of both countries. The bureau 
js intended to serve as a university liaison office between 
the two countries, giving advice to British students 
who may wish to study abroad or French students 
seeking to pursue their studies in England, and so 
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announce three public 


bringing British and French universities into closer 
touch with one another. M. Poincaré, in declaring 
the bureau open, said the work which would be done 
in Russell Square would be of the greatest use, par- 
ticularly to England and France. He hoped the day 
would come when all Englishmen would speak French 
and all Frenchmen would speak English. It was too 
early, he thought, to say we were internationalists, 
using the word in its better meaning. We were rather 
inter-Allies. It was still necessary to struggle for 
civilisation. He trusted that the Office National 
would be a powerful factor in uniting England and 
France in closer bonds and for working for the good 
of humanity. In the evening, M. Millerand, the 
Prime Minister of France, in the chair, a dinner given 
by the Groupe Inter-Universitaire Franco-Britannique 
was held at the Connaught Rooms in honour of 
M. Poincaré and to celebrate the formal opening of 
the bureau. Many public men were present, and the 
general trend of the speeches during the evening was 
to emphasise the possibility of this alliance of the 
universities helping to cement the already established 
union between France and England. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, February 12.—Sir J. J. Thomson, 
president, in the chair.—J. W. McBain and C. S. 
Salmon: Colloidal electrolytes. Soap solutions and 
their constitution. For the first time a comprehen- 
sive theory of soap solutions has been set up. This 
has led to a definition of colloidal electrolytes, a 
class the members of which will probably prove more 
numerous than acids and bases put together. They 
are salts in which one of the ions has been replaced 
by an ionic micelle. The ionic micelle in the case 
of soap exhibits an equivalent conductivity equal to 
that of potassium ion, and double that of the palmitate 
ion which it has replaced. Its formula may corre- 
spond to (P’),.m(H,O), but more probably it is 
(NaP),(P’),, .(H.O),,, where P’ is the anion of the 
fatty acid in question. In concentrated solutions 
soaps exist chiefly in colloidal form, together with 
sodium or potassium ion, equivalent to the ionic 
micelle present, whereas in dilute solution both un- 
dissociated and dissociated soaps are crystalloids of 
simple molecular weight. In mixtures of soaps the 
tendency is to form more micellz. Addition of electro- 
lytes, however, exerts opposing influences, dehydrating 
and driving back dissociation. The conception of the 
ionic micelle serves to explain the behaviour of solu- 
tions of dyestuffs, indicators, and proteins. A modi- 
fication of the dew-point method is described, which 
has enabled measurements of osmotic activity and 
“molecular weight” to be carried out, free from the 
uncertainties of interpretation of the results obtained 
for colloids by -the osmometer method, and super- 
seding the well-known but erroneous data of Krafft.— 
Cc. C. Farr and D. B. Macleod: The viscosity of 
sulphur. The results are discussed of a number of 
experiments, under a great variety of conditions, on 
the viscosity of sulphur with temperatures rising and 
falling between 123° C. and 278° C. The method 
employed was that of rotating cvlinders, usually with 
a bifilar suspension. A_ unifilar suspension was, 
however, emploved in the neighbourhood of the point 
of minimum viscosity. Great care was taken to 
secure that the sulphur had actually attained the tem- 
perature indicated bv the thermometer used. The 
effects were observed of prolonged heating, also the 
effects of the absorption of gases, especially NH, and 
SO,. The relation of the viscosity to the amount 
of ‘insoluble sulphur’ present is considered.—C. V. 
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Raman and B. Banerji: Kaufmann’s theory of the 
impact of the pianoforte hammer.—Comdr. T. Y. 
Baker and Prof. L. N. G. Filon: A theory of the 
second order longitudinal spherical aberration for a 
symmetrical optical system. The authors obtain a 
formula for the longitudinal spherical aberration in 
a symmetrical optical system of the type 
Ax =(At’ + Et’) /(1+ Bt’), 

where Ax is the longitudinal spherical aberration on 
the axis, t is the slope to the axis of the emergent 
ray calculated by Gauss’s method, and A, B, E are 
polynomials in the magnification of degrees 4, 3, and 
6 respectively. It is shown (1) that a formula of this 
kind is, on the average, superior in numerical 
accuracy to the first two terms of the usual series of 
aberrations of successive order; and (2) that it re- 
moves a number of difficulties connected with con- 


vergency which occur in the methods at present in | 


use. 
metrical functions of the true 
emergent ray are shown to be unsatisfactory. 


inclination of the 
Certain 


invariant relations are obtained, connecting A, B, and | 


E in general, and facilitating their computation. 


Formulz are found enabling the functions A, B, and 
| incorporated in the germ-plasm from the first. 


E to be calculated for a combination of lenses when 
the corresponding functions for the individual lenses 
are given, and a method is indicated whereby the con- 
tribution of each lens to the final image defects can be 
rapidly traced.—Prof. J. W. Nicholson: The lateral 
vibrations of sharply pointed bars. The paper is a 
sequel to one already published, which arose from a 
suggestion as to the formation of siliceous deposits 
on sponge-spicules of a certain type. The present 
paper deals with an exceptional case, for which the 
necessary analysis presents unusual features. It is 
that of a double rod each half of which is generated 
by rotation of the parabola y=Ax? about the axis 
of x. The influence of sharpness on the frequencies 
and nodal positions of the notes is traced numerically 
after the general analysis. It is shown that a limiting 
frequency and nodal position exist, so that the fre- 
quency is a lower limit to those producible under 
any conditions of support. As the rod becomes 
sharper all its frequencies tend to this value, while 
of the nodes one for each freauency tends to a definite 
position, and all the others to the extreme ends of 
the rod. The same conclusions apply to a single rod. 
—R. E. Slade and F. C. Toy: A new method of 
spectrophotometry in the visible and ultra-violet and 
the absorption of light by silver bromide. A new 
method of measuring the absorption of light bv a 
substance has been devised. This method is inde- 
pendent of the relation between density and exposure 
of the photographic plate. The following values of 
the extinction coefficient of silver bromide at various 
wave-lengths have been determined : 


k rd k 
450 27 400 2000 
440 ,, 410 390 5, 2790 
430 ., 600 380 ,, 3800 
420 ,, goo 370 45 5100 
4Io ,, 1380 300, 6700 
This extinction coefficient is defined by the formula 


where I, and I, are the intensities of the light at 
points d centimetres apart in the absorbing medium. 
It is estimated that the average error of any of these 
values is less than 3 per cent.—Dr. S. Chapman: A 
note on Dr. Chree’s discussion of two magnetic 
storms.—Dr. C, Chree: An explanation of the 
criticisms on Dr. Chapman’s recent paper, ‘“‘ An Out- 
line of a Theory of Magnetic Storms.” 
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In particular, developments in powers of trigono- | 


Linnean Society, February 5.—Dr. A. Smith Wood- 
ward, president, in the chair.—Dr. R. Ruggles Gates : 
The existence of two fundamentally different types of 
characters in organisms. The experimentalist point 
of view regarding evolution, resulting from the work 
in mutation and Mendelism, is frankly antagonistic 
to the views of palzontologists, anatomists, and others 
who deal with orthogenesis and the inheritance of 
acquired characters. While these two factors bear 
entirely different relations to evolutionary changes, 
both are necessary to account for evolution as it has 
taken place. The conclusion is reached that higher 
organisms exhibit two contrasted types of characters, 
which differ fundamentally (1) in their manner of 
origin, (2) in their relation to the structure of the 
organism, (3) in their relation to such phenomena as 
recapitulation, adaptation, and inheritance, and (4) in 
their relation to geographic distribution. To the first 
category belong cell-characters, which arise as muta- 
tions, are represented in every cell of the individual, 
and are usually inherited as distinct entities. To the 
second category belong organismal characters, which 
arise gradually through impact of the environment or 
through orthogenetic changes, may modify only 
localised portions of the life-cycle, and may not be 


Zoological Society, February 10.—Prof. E. W. 
MacBride, vice-president, in the chair.—H. R. Hogg: 
Some Australian Opiliones. The genera and species 
described belonged to the sub-orders Palpatores and 
Laniatores, the Palpatores being represented by the 


| genera Pantopsalis and Macropsalis of the family Phalan- 


giidz, and the Laniatores by genera of Trizenobunidz 
and Trizenonychidz. In the case of the Phalangiidz 
the author had been able to establish that long 
mandibles were a male and short mandibles a female 
character.—Dr. C. F. Sonntag: Larynx and ceso- 
phagus of a common macaque, exhibiting several un- 
usual features.—R. E. Turner and J. Waterston: A 
revision of the Ichneumonid genera Labium and 
Poecilocryptus. 

Physical Society, February 13.—Prof. C. H. Lees, 
president, in the chair.—Prof. C. H. Lees: Presi- 
dential address: The temperature of the earth’s 
interior. In an average cubic centimetre of matter 
within the earth’s substance the energy generated by 
radio-active matter is equivalent to the sum of the 
following quantities: (1) Heat utilised in rise of 
temperature, (2) loss of heat by conduction, etc. 
(3) change in gravitational energy, and (4) thermal 
stress. The only factor known with certainty is the 
loss by conduction, which works out to an average 
of 10 ergs per annum per c.c. The approximate 
water equivalent of the material of the earth is 08 ; 
therefore a rise of temperature of 1° C. requires 
33,000,000 ergs. Hence, if there was nothing to take 
into account but the conduction loss, the temperature 
would fall by 1° in 3-3 million years. The discovery 
of radio-activity, however, showed that near the 
earth’s surface the average amount of energy radio- 
actively generated is 1000 ergs per c.c. The quantity 
falls off rapidly as deeper rocks are reached. The 
present Lord Rayleigh suggests that the average may 
be about 10 ergs—just sufficient to balance the heat 
lost from the surface. If we accept this theory, we 
have to deal with a steady state, in which the tem- 
perature neither rises nor falls. and the calculation 
of the temperature at points inside the mass is simple. 
The equilibrium theory has been much criticised, 
however, and it is necessary to consider other alterna- 
tives. There are two possibilities: Either the tem- 
perature may be rising, due to the radio-energy ex- 
ceeding the surface loss, or it may be falling if the 
balance is the other way. The geological evidence 
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renders the first contingency highly improbable For 
a rate of change of temperature of 1° per 4ion 
years the change in thermal energy involved is 33 ergs 
per annum per c.c., while the change in gravitational 
energy is 20 ergs per annum per c.c. These quantities 
can be lumped together and regarded as one by 
assuming the water equivalent of the earth’s sub- 
stance to be 1-6 times its actual value. Thus, neg- 
lecting radio-active effects, the time taken to cool 
1° would be 5-4 million vears instead of 3-3 million, 
as calculated without taking gravitational energy into 
account. From the relative amounts of lead and 
uranium found in rocks it has been calculated that 
the time which must have elapsed since the formation 
of the crust is of the order of 1,000,000,000 years. 
The temperature of solidification was probably about 
1300° C., so we have the data necessary to give the 
present rate of cooling. From this, for any assump- 
tion regarding the actual distribution of radio-active 
material, the temperature at points within the earth 
can be determined.—Sir Arthur Schuster: The in- 
fluence of small changes of temperature on atmo. 
spheric refraction. The paper is an investigation of 
the possible deviation of the light from a star near 
the sun due to the temperature changes in the atmo- 
sphere produced by the passage of the moon’s shadow 
across the earth during an eclipse. It is shown that 
while the actual displacements from this cause vary 
widely for slight differences in the assumed conditions, 
they are alwavs negligibly small compared with the 
effects observed at the last solar eclipse. 

Royal Meteorological Society, February '18.—Mr. 
R. H. Hooker, president, in the chair.—Capt. 
C. J. P. Cave: The status of a Meteorological Office 
and its relation to the State and to the public (see 
p. 705).—W. H. Dimes: Atmospheric and terrestrial 
radiation. The author endeavours to follow the flow 
of radiant energy, other than solar, both upward and 
downward across any horizontal plane in the atmo- 
sphere. Certain theoretical assumptions are made to 
render the calculation possible, and it is shown that the 
curves that represent the net loss or gain of heat from 
strata at different heights are all more or less of the 
same character, whatever possible values are ascribed 
to the emissivity of the various strata. It is found 
that over Europe the air from the earth’s surface up 
to about 8 km. is losing heat by radiation, and that 
from 8 km. to 12 km, it is gaining heat, losing it 
again at more than 12 km. The validity of the as- 
sumptions made is then discussed, and it is pointed out 
that the numerical values agree well with those ob- 
tained by entirely different means.—D. Brunt : Internal 
friction in the atmosphere. When a steady state of 
motion is assumed, any portion of the atmosphere is 
in equilibrium under the action of three forces: the 
gradient of pressure, the deflecting force at right 
angles to its motion, and the frictional force. The 
first two of these are measurable, and so the third 
can be evaluated. The paper gives a comparison of 
the frictional force calculated in this manner, with 
the values derived from a theoretical discussion of 
turbulent motion. A new derivation of the solution 
of the equations of motion is given. Use is made 
of observations at the top and base of the Eiffel 
Tower to derive the value of the coefficient of eddy 
viscosity. An additional note shows that a solution 
of the equation of motion is possible in cases where 
the coefficient of eddy conductivity varies with 
height. 

CAMBRIDGE. 

Philosophical Society, February 9.—Mr. C. T. R. 
Wilson, president, in the chair.—F. W. Aston: The 
mass spectra of the chemical elements. By means 
of a special arrangement of electric and magnetic 
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fields it is found possible to bring positive rays of 
definite mass to a focus, independent to some extent 
of their velocity, so that the dispersion can be made 
much greater than hitherto without loss of intensity. 
In this way a mass spectrum is formed on which the 
values of mass can be compared, in favourable cases, 
to an accuracy of about one part in a thousand by 
comparison with known reference lines such as 
O (16), C. (12), etc. In this way atmospheric neon 
is definitely proved to consist of two isotopes of 
mass 20 and 22. Argon gives a line exactly at 40, 
and if it is a mixed element the other constituents 
must be present in very small proportion. Chlorine 
gives a group of four lines exactly at 35, 36, 37, and 
38, and others from which good evidence can be 
adduced that this element consists of at least two 
isotopes, Cl“ (35) and CI& (37), (36) and (38) being 
the two corresponding hydrochloric acids. Mercury 
is also found to be a mixture of isotopes, probably 
three in number, their masses not yet being accurately 
determined. Very interesting results are yielded by 
helium and hydrogen; the former appears to be a 
‘‘pure”’ eiement of mass 4-00, but hydrogen is very 
definitely heavier than unity (O=16. H,, H., and 
H, all give consistent values in approximate agree- 
ment with that accepted by chemists: 1-008 for 
hydrogen. When due allowance has been made for 
multiple charges, it is found that of more than fifty 
atomic and molecular masses so far determined, 
every one, with the exception of the three hydrogen 
lines, falls on a whole number within the error of 
experiment.—K. Molin; An examination of Searle’s 
method for determining the viscosity of very viscous 
liquids.—H. W. Richmond: Note on the Diophantine 
equation H. F. Baker: 
Mathematical notes: (1) The stability of rotating 
liquid ellipsoids; (2) the general theory of the 
stability of rotating masses of liquid; (3) the 
stability of periodic motions in general dynamics; 
(4) the invariance of the equations of electro- 
dynamics in the Maxwell and in the Einstein forms; 
(5) a propertv of focal conics and of bicircular 
quartics; (6) the Hart circle of a soherical triangle ; 
(7) a proof of the theorem of a double six of lines by 
projection from four dimensions; (8) a group of trans- 
formations of rectangular axes; (9) transformations 
with an absolute quadric; and (10) the reduction of 
homography to movement in three dimensions. 


EDINBURGH. 

Royal Society of Edinburgh, January 12.—Prof. F. O. 
Bower, president, in the chair.—Prof. W. Peddie: 
The atomic space lattice in magnetite. The question 
of the uniqueness of the determination by the X-ray 
method was discussed. It appears that the solution 
is probably not —“—_ within the limits of accuracy 
in observation.—J. Marshall; An unnoticed point in 
the theory of Newton’s rings. By consideration of the 
passage of light-waves through three media the author 
discussed the considerations under which the centre 
of the rings was a black spot or a bright spot. These 
depend upon the relative refractive indices of the three 
materials. It was shown that the reason why 
Brewster obtained a bright spot at the centre with an 
appearance of interference rings was because the refrac- 
tive indices of his materials were approximately in 
geometrical progression.—A. T. Doodson, R. M. Carey, 
and R. Baldwin: Theoretical determination of the 
longitudinal seiches of Lake Geneva. The essential 
feature of this paper was the development of a mathe- 
matical method (due to J. Proudman) of successive 
approximations by which the nodes of seiches in 
irregular-shaped basins can be calculated. The method 
was applied to the seiches of Lake Geneva with satis- 


factory results. 
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February 2.—Sir George A. Berry, vice-president, 
in the chair.—Dr. C. G. Knott and Miss Dallas: 
Magnetic strains in nickel-steel tubes. The material 
was the usual commercial nickel-steel with 2-63 per 
cent. of nickel. The four tubes were cut down from 
the same bar, being all of equal length and equal width, 
and the bores were 4, 34, 2, and 1 in. in diameter. 
The changes in the length of each tube in various 
fields were measured, as were also the corresponding 
changes in volume of the bore of the material and 
in the external form when the bores were plugged 
so that the tubes were in appearance solid cylinders; 
and from these measurements the values of the several 
linear dilatations in these fields were calculated. The 
longitudinal dilatation was always positive, attaining 
a value of from 3:-5x10~-° to nearly 5x10-° in field 
500. The corresponding radial and tangential dilata- 
tions were negative, and ranged from —1-3X10-° to 
—2-4x10-°. The results indicate that a_ spherical 
element becomes ellipsoidal or spheroidal, with the 
longest axis along the axis of the tube. If the 
effect is to be explained in terms of the orientation 
of magnetic molecules, then these molecules tend to 
set with their longer axes along the lines of magnetisa- 
tion. In former experiments with iron and steel the 
longitudinal dilatation changed sign from positive to 
negative in fields of about 300 to 400. In_ nickel, 
again, the longitudinal dilatation was always negative 
and about eight or ten times larger than in the case 
of either iron or steel. In nickel-steel the dilatation 
remained positive up to the highest fields used (about 
900), although in three of the tubes it passed its maxi- 
mum in field 400 or 500. So far as magnetic strains 
are concerned, the small admixture of nickel does not 
impart to the allov any nickel characteristic whatever. 
—Prof. W. Peddie: The adequacy of the Young- 
Helmholtz theory of colour-vision and colour-blindness. 
Trichromasy in normal eves is not now theoretical, but 
a proved fact. Hering’s theory, which is favoured 
by some investigators, is, as Helmholtz showed, also 
a trichromatic theorv; and while both can account for 
the observed facts, the Young-Helmholtz theory is the 
simplest that can be formulated. Lack of recogni- 
tion of its accuracy has been due to non-recognition 
of the fact of normal trichromasy; or to the erroneous 
supposition that it is tied down to anv one definite 
view of the nature of the physical and physiological 
actions concerned in vision; .or ,to the equally 
erroneous supposition that it can account for onlv one 
particular tvpe of colour-blindness with merely in- 
dividual variations. It can account for any tvoe that 
is known, or for ‘any at present unknown which 
may afterwards be found to exist, provided only that 
it arises from limitation of the at present Inown 
normal conditions.—Prof. W. Peddie: Note on the 
quaternionic svstem as the algebra of the relations of 
physics and relativitv. The author showed that in all 
cases in which our observations are uvon directed 
phenomena occurring in tridimensional space, but 
which are actually or merely descriptively to be re- 
garded as influenced bv the existence of that space 
in space of a higher order, the appropriate algebra to 
be used in their investigation is that of quaternions 
with the addition of the svmbol of the space involved. 


Paris. 


Academy of Sciences, February 2.—M. Henri 
Deslandres in the chair.—The president announced 
the death of Jules Boulvin, correspondant of the 
Academy.—C, Moureu and G. Mignonac: The de- 
hydrogenation of the primary and secondary alcohols 
by catalytic oxidation. A general method of prepara- 
tion of aldehydes and ketones. Finely divided silver 


catalyst, and the oxidation is carried out in stages, 
only about half the amount of air theoretically 
required for the full reaction being employed in the 
first stage. The results for nine alcohols are given; 
the yields are high—6z2 per cent. for formaldehyde and 
7o to 95 per cent. for the higher aldehydes.—A. 


Gautier: The normal arsenic in living tissues and 
the traces of iodine found in air and waters. Some 
necessary corrections.—G. A. Boulenger: An extra- 


ordinary tortoise, Testudo Loveridgii. This tortoise 
is the first example of a reptile in the adult state 
without ribs, and is a unique case of normal osteo- 
lysis.—M. Chodat was elected *a correspondant for 
the section of botany in succession to M. Flauhault, 
elected non-resident member, and M. Ch. Nicolle a 
correspondant in the section of medicine and surgery 
in succession to the. late M. Lépine.—L. de Peslouan ; 
A congruence between Bernoulli’s numbers.—P. Idrac : 
Study of hovering flight in Upper Guinea.—M. 
Romieux: Alluvial strata of the Lot in the neigh- 
bourhood of Fumel.—L. Brillouin: The continuous 
spectrum of X-rays.—F. Camac: The determination 
of the axes of symmetry of a cubic crystal.—R. 
Abrard: A Mesoliassic fauna of Sidi Mouley Yakoub 
(Western Morocco).—F. La_ Porte: Atmospheric 
observations at GAvre by means of free rubber balloons, 
The experimental results can be fairly well repre- 
sented by Dines’s formula with a modified numerical 
constant, v= es where V is the ascensional 
velocity per minute, F the ascensional force, and P 
the weight of the envelope in grams.—L. Emberger : 
The evolution of the chondriome in the vascular 
Cryptogams.—L. Daniel: Antagonistic reactions and 
réle of the pad in grafted plants.—M. Bezssonoff : 
Experimental sexuality in fungi, situated on the 
typical structure of the sexual plasma.—F. Gard: 
Division in Euglena limosa.—G. André: The inver- 
sion of saccharose in the juice of the orange.—E. 
Hérouard: Double monsters of the scyphistome.—C. 
Gessard: Pyocyanoid bacilli. 


BOOKS RECEIVED. 

The Topographical Anatomy of the Limbs of the 
Horse. By Dr. O. C. Bradley. Pp. xi+172. (Edin- 
burgh: W. Green and Son, Ltd.) 

Harmsworth’s Universal Encyclopedia. No. i.. 
Pp. xix+128. (London: The Amalgamated Press, 
40: 

Index of Economic Material in Documents of the 
States of the United States. Pennsylvania, 1790- 
1904. Parti. By A. R. Hasse. Pp. 810. (Washing- 
ton: Carnegie Institution of Washington.) ; 

Index to U.S. Documents relating to Foreign 
Affairs. 1828-1861. In three parts. Part ii. By 
A. R. Hasse. Pp. 795-1331. (Washington: Car- 
nesie Institution of Washington.) 

British Journal Photographic Almanac and Photo- 
grapher’s Daily Companion, 1920. Edited by G. E. 
Brown. Pp. 912. (London: H. Greenwood and Co., 
Ltd.) 1s. 6d. net. 

A Field and Laboratory Guide in Physical Nature- 
Study. By Prof. E. R. Downing. Pp. 109. (Chicago: 
University of Chicago Press; London: Cambridge 
University Press.) 1 dollar net. 

Practical Pharmacology: For the Use of Students 


of Medicine. By Prof. W. E. Dixon. Pp. viii+88. 
(Cambridge: At the University Press.) 7s. 6d. net 

Chemistry for Textile Students. By B. North. 
Assisted by N. Bland. Pp. viii+379. (Cambridge : 


At the University Press.) 30s. net. 
An Introduction to the Study of Cytology. By 
Prof. L. Doncaster. Pp. xiv+280+xxiv. (Cam- 
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DIARY OF SOCIETIES. 


THURSDAY, Fesrvary 26. 

Rovat Institution or Great Brirar, at A. H. Smith : Illustra- 
tions of Ancient Greek and Roman Life in the tie Museum. 

Royat Society, at 4.30.—Probable Papers: L. Richardson: Some 
Measurements of — Turbulence.—W. G. Duffield. T. H. 
Burnham, and A. A. Davis: The Pressure upon the ag of Metallic 
Arcs, including Alloys and Composite Arcs.—J. H. Hyde: The 
Viscosities and Compressibilities of Liquids at High Pressure.— 
A. Russell: The Capacity Coefficients of Spherical Conductors.— 
C. Cuthbertson and Maude Cuthbertson : The Refraction and Dispersion 
of Carbon Dioxide, Carbon Monoxide, and Methane.—A. A. Griffith: 
‘The Phenomena of Rupture and Flow in Solids. 

INSTITUTION OF ELf&cTRICAL ENGINEERS, RONTGEN Society, and RovaL 
Society or Mepicine (Electro-Therapeutics Section) (at Royal Society 
of Medicine), at 5 and 8.15 (loint Discussion on Electrical Sonam: in 
relation to X-rays).—Dr. R. Morton: The Efficiency of Hig Tension 
Transformers as used for X-ray Purposes.— Major C. E. S. Phillips : The 
Problems of Interrupted and Fluctuating Currents. —R. S. Wright : High- 
Tension ‘Transformers. 

SToraGF Ice AssociaTIon (at Royal Society of Arts), at 5.— 
H. J. Deane: The Development of the Cold Storage of the Port of 
London Authority. 

or Puysicrans, at 5.—Dr. A. Castellani : The Higher 
Fungi in relation to Human Pathology (Milroy a ag 

Rovat InstiTurE oF Pustic Heath, at 5.—Dr. W. E. C. Dickson: 
Some Pathological Aspects of Tuberculosis. 

Concrete InstiruTe (at Vauxhall Bridge Road), at 7.30.—E. F. W. 
Grimshaw : Reinforced-Concrete Fences and Posts. 

Society oF ANTIQUARIES, at 8.30. 


FRIDAY, Fepsrvary 27. 

Rovat Sociery oF Mepictne (Study of Disease in Children Section), 
at 4.30.—Dr. Mellanby and Others: Discussion on The Influence of 
Accessory Food Factors bg sec in Infant Feeding. 

Puysicat Society, at 5.—T. Smith: The Balancing of Errors.—Dr. N. W. 
McLachlan: The Testing of Bars of Magnet Steel. —G. D. West: 
The Forces Acting on Heated Metal Foil Surfaces in Rarefied Gases.— 
Miss N. Hosali : Exhibit of Models of Crystals. 

or MeEcHANICAL ENGINEERS (Informal Meeting), at 7.— 

W.C. Dean and Others : Discussion on The Education of the I:ngineer. 

Pack INSTITUTION OF ENGINEERS, at 7.30.—R. H. Kenyon: Defects 
found on Inspection of Boilers. 

Wiretess Socirty or Lonpon (at Royal Society of Arts), at 8.— 
A. A. Campbell Swinton : Some Wireless Wonders (Presidential Address). 

Rovat Society or MEDICINE (Epidemiology and State Medicine Section), 
at 8.30.—Dr. M. Young: An Investigation into the Periodicity of Epi- 
demics of Whooping Cough from 1870 to 1910 by means of the Periodogram. 

Rovat Institution OF GREAT BRITAIN, at 9.—W. B. Hardy: Problems 


of Lubrication. 
SATURDAY, Fesrvary 28. 
Rovat Institution or Great Britain, at 3.—Sir J. J. Thomson: 
Positive Rays. 


MONDAY, Maxkcu t. 

InstiTuTE oF oF Great BRITAIN AND IRELAND, at 4.30.— 
Annual General Meeting. 

Roya. InstiruTion oF GREAT BriTAIn, at 5.—General 

Society oF EnGingeers (at Geological Society), at 5.30.—R. 
Some Engineering Work done by the 277th Coy. 
(R.E.) in Franceand Belgium during the War. 

INSTITUTION OF ELEcTRICAI. Meeting) (at Chartered 
Institute of Patent Agents), at 7 —k. E. Dickinson: The Future of 
Labour in the Engineering Industry. 

Rovat Insritute or British Arcuirects, at 8.—H. Austen Hall: 
The Planning of American Departmental Stores. 

Roya. Society or Arts, at §.—C. F, Cross: Recent Researches in 
the Cellulose Industry (Cantor Lecture). 

Society or CHEMICAL INDUSTRY AND Sag Society (at Chemical 
Society), at 8.—Dr. T. M. Lowry and F. C. Hemmings: (1) The Caking 
of Salts and Other Crystalline Substances. (2) The Setting of Dental 
Cements. 

Royat Grocrapnicat Society (at Holian Hall), at 8.30.—Lt. E, W. P. 
Chinnery : The Opening of New Territories in Papua. 

Mepicat Society oF Lonpon, at 9.—Dr. H. R. Spencer : Tumours 
as Pregnancy, Labour, and the Puerperium (Lettsomian 

ecture). 


TUESDAY, Marcu 2. 

Rovat Institution oF GREAT Britain, at 3.—Prof. A. Keith: British 
Ethnology—The Invaders of England. 

Royvat Unirep Service InstiruTion, at 3.—Anniversary Meeting. 

Rovat Society or Arts (Colonial Section), at 4.30.—G. F. Scott Elliot : 
Trade Routes for the Empire in Africa. 

Rovat or Prysictans, at 5.—Dr. A. Castellani : The Higher 
Fungi in relation to Human Pathology (Milroy Lecture). 

Pxorocrapuic Society or Great (Lantern Meeting), 
at 7.—Miss Olive Edis: Women on Active Service during the War in 
France and Flanders. 

Rinrcen Society (at Royal Society of Medicine), at 8.—Prof. W. H. 
Bragg: Analysis by X-rays (Silvanus Thompson Memorial Lecture). 


WEDNESDAY, Marcu 3. 

Rovat Society or Arts, at 4.30.—W. J. Garnett : Mongolia from the 
Commercial Point of View. 

Royat AFRONAUTICAL Soctrty (at Royal Society of Arts), at 8.—Prof. 
B. Melvill Jones : Flying over Clouds in relation to Commercial Aviation. 

INSTITUTION OF AUTOMOBILE ENGINEERS (at Institution of Mechanical 
Engineers), at 8.—P. J. Worsley : Gears and Gear-cutting. 

Society oF Pustic ANALYSTS AND OTHER ANALYTICAL CHEMISTS (at 
Chemical Society), at 8.—C. Ainsworth Mitchell: The Detection of 
Finger-prints on Documents.—C. J. Ward : Photomicrography with 
Simple Apparatus.— R. V. Wadsworth: The Solubilities of Theobromine. 


THURSDAY, Marcu 4. 

Rovat InstiruTion oF GREAT BRITAIN, at 3.—Lt.-Col. E. Gold: 
The Up pper Air: (1) pee Methods of Investigation, and their 
Application in the War. 

Society, at 4-30. 

LinnEAN Society, at 5.—Dr. A. B. Rendle, E. G. Baker, and S. L. 
Moore: A Contribution to the Flora of New Caledonia, based on the 
Collections of R. H. Compton in 1914. 

Roya oF Prysicians, at 5.—Dr. A. Castellani: The Higher 
Fungi in relation to Human Pathology (Milroy Lecture). 

CHEMICAL Society, at 8. 

FRIDAY, Marcu 

Rovat AsTRONOMICAL .SociETy, at 5.—(A wees Discussion.) 
J. de Graaf Hunter and Others: The Earth’s Axes and Figure. 

Concrete Instirure (at 296 Vauxhall Bridge Rgad), at 6.—E. S. 
Andrews : Some Properties of Steel. 

InstITUTION OF ELecrricat ENGINEERS (Students’ Meeting) (at City and 
Guilds (Engineering) College), at 7.—Roger T. Smith: Presidential 
Address. 

Rovat Institution or Great Britain, at 9.—Hon. J. W. Fortescue: 


Military History. 
SATURDAY, Marcu 6. 


Rovat_ Institution oF Great Britain, at 3.—Sir J. J. Thomson: 
Positive Ravs. 


CONTENTS. PAGE 
Meteorology and the State ........... . 685 
The Birth of Oceanography. By Prof. D’Arcy W. 
Thompson, C.B., F.R.S. 
Industrial Psychology. By H. M. V. 
Criminology and Nervousness 
Practical Chemistry. By C. J. 
A Mathematician’s Miscellany. ‘By N. Cc. 
Our Bookshelf ...... 
Letters to the Editor:— 
Organisation of Scientific Work.—Prof, Frederick 
Soddy, F.R.S.; Dr. A. B. Rendle, F.R.S. . 691 
Gravitational Deflection of High-speed Particles.— 


Leigh Page. ... 692 
Biological Science in Secondary "Schools. —Prof. 

Sydney J. Hickson, F.R.S. 693 
Change of Colour in Captive Birds. —Right Hon. 

Sir Herbert Maxwell, Bart., F.R.S. . - 693 
Volcanic Rocks in Northern Kordofan, Sudan. — 

W.Campbeil Smith ... . 693 
Scientific Workers and a National | Federation.— 

Major A.G. Church .. 693 


Cotton Growing in the British Empire. By Sir 


George Watt . esha 694 
Industrial and Medical Radiology. 
By Dr..G. W. C, Kaye . 696 


Rear-Admiral R. E. Peary, Uz. S.N. “By H. R. M. . 699 
Robert Etheridge. By A. S. W. 


Notes . 
Our Astronomical Column :— 


Tides in Pipes 


Luminosity in Centipedes. FOS 
The Position of the Meteorological Office . « JOS 
Pre-history of Man in Britain - 706 
Recent English Marine Biology. By J. J. — 707 
The Red Colouring Matter of Plant Galls . . «) oe 
Ions and Ionisation . 


The Species Concept among Fungi 

The Upper Limit of Unpleasant Beats . . 708 

Researches at High Temperatures and Pressures. 
(Illustrated.) II. By The Hon. Sir Charles A. 


Parsons, K.C.B., F.R.S. ... 3 709 
University and Educational Intelligence 
Societies and Academies. ...... 
Diary of Societies ke 


Editorial and Publishing Offices: 
MACMILLAN AND CO., Ltp., 
ST. MARTIN’S STREET, LONDON, W.C.z. 


Advertisements and business letters to be addressed to the 
Publishers. 


Editorial] Communications to the Editor. 


EN TOMOLOGICAL Society, at 8.—Probable Paper: G. J. Arrow: 
Sexual Dimorphism in Coleoptera (with lantern slides.) 


NO. 2626, VOL, 104] 


Telegraphic Address: Puusis, LONDON 
Telephone Number: GERRARD 8830. 


| 


| = 
= 
| = 
| = 
| 2 
3 
| 
| 
| = 
| 
| 
| 


OOD 


Ww 


Supplement to “ Nature,’ February 26, 1920. i 


COMPLETE LABORATORY FURNISHERS 


AND, 


THE LEADING HOUSE IN THE TRADE 
FOR 


BALANCES & WEIGHTS 


NIVOC HOUSE 


17 19 21 23 25 27 & 29 
HATTON WALL, LONDON, E.C.1. 


= 
= 
= 
= 
= 
= 
= 
a 
= 
= 
= 
= 
= 
S 
= 
= 
= 
= 
= 


2 
ll 
id: 
L. 
the 
1¢er 
n.) 
s. 
nd 
ial 
es 
35 
36 
37 
37 | 
38 
9 
re) 
= 
= 


Supplement to “ Nature,’ February 26, 1920. 


Ghe 
COOLIDGE 
X-Ray Tube 


Ghe Coolidge Tube 
imposes no limits to the 
practical utilization of 
your knowledge and 
experience of radiography 


For sale by all the Principal Dealers 
and by 


Che British Thomson-Houston Co. Ltd 


(Owners of the British Paten’s) 


Mazda House, 77 Upper Thames Street 
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KELLEY ELECTROMETRIC 
TITRATION APPARATUS 


MADE BY LEEDS & NORTHRUP COMPANY 


FOR THE DETERMINATION OF CHRO- 
MIUM, VANADIUM, AND MANGANESE 
IN STEEL AND FERROUS ALLOYS BY 
THE MEASUREMENT OF THE CHANGE 
OF OXIDATION POTENTIAL 


and, with the addition of certain accessories, 


For the measurement of the conductivity 
of electrolytes, and the determination of 
Hydrogen-ion concentrations. 


Determinations can be made with an accuracy 
which cannot be equalled by other methods. 
For example :— 


Chromium can be determined to o'r per cent. 
where the Chromium content is as high as 
20 per cent. of the sample. When the Cr 
content is from o*20 per cent. to 3 per cent. 
of the sample, an accuracy of oor per 
cent. is easily obtainable; and for small 
amounts of Cr, ze. less than o'20 per 
cent., it is possible to obtain an accuracy 
of o’002 to per cent. 


In addition, the method is rapid, is not inter- 
fered with by the presence of colour or turbidity, 
and the end-points are sharp and easily determined. 


Determinations can, furthermore, be made _ by 
those without previous chemical training or 
experience in laboratory work. 


All parts of the apparatus are combined into a 
single, rugged instrument, consisting of a potentio- 
meter system, a motor for the operation of the 
stirrer, two burettes for oxidising and reducing 
solutions, with plug for connecting with electric 
lighting circuit. 


Copy of Supplement No. 60, “The Kelley Electrometric Titration Apparatus,” 
which contains a detailed description of this apparatus, together with directions 
for operation, various methods of analysis, and list of articles published by 
Dr. G. L. Kelley and his collaborators in the laboratories of the Midvale Steel and 
Ordnance Company, sent upon request. 


Immediate shipment from stock on hand. 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL, AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
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Now Ready. Price 8s. 6d. 


INTERMEDIATE TEXT-BOOK oF 
MAGNETISM & ELECTRICITY 


BY 
R. W. HUTCHINSON, M.Sc., A.M.I.E.E., 
Author of ‘*Advanced Text-Book of Magnetism and Electricity,” 
Principal of the Municipal Technical School, Junior (Day) 
Technical and Commercial Scho ls, and Preparatory (Evening) 
Technical Schools, Smethwick. 


This book provides a course both theoretical and 
practical in Magnetism and Electricity up to the 
standard of University Intermediate Examinations. The 
treatment is thoroughly up-to-date, and embodies the 
distinctive results of modern research. 

The conception of otential, the visualisation of tubes 
of force and of induction, the idea of the edectron, and the 
evidence for the atomic structure of electricity are intro- 
duced at an early stage. The general ideas of Perme- 
ability and Hysteresis are explained in the first chapter, 
the details of theory and experiment being postponed to 
a later stage. Special atteniion has been devoted to the 
various systems of units. 

A course of practical work runs throughout the book, 
and there are numerous fully worked examples illustrating 
important principles and their applications. Over 400 
diagrams have been inserted in the course of the book. 


UNIVERSITY TUTORIAL PRESS LD., 


BURLINGTON HOUSE, CAMBRIDGE. 


THE LATEST VOLUMES in the 
INDUSTRIAL CHEMISTRY SERIES 


Edited by S. Rideal, D.Sc. London, F.I.C., 
Fellow of the University College, London. 


INDUSTRIAL GASES 


By H. C. GREENWOOD, O.B.E., D.Sc. Manchester, 
F.L.C., Scientific Adviser Munitions Inventions 
Department. 

Pp. xviii+ 392, with 20 figs. Price 12/6 net. (Postage 6d.) 


FUEL PRODUCTION AND 
UTILIZATION 


By HUGH S. TAYLOR, D.Sc. Liverpool, Assistant 
Professor of Physical Chemistry, Princeton University, 
New Jersey, U.S.A. 

Pp. xvi+297. Price 10/6 net. (Postage 6d.) 


CHEMICAL FERTILIZERS 
AND PARASITICIDES 


By S. HOARE COLLINS, M.Sc., F.I.C., Lecturer . 
and Adviser in Agricultural Chemistry, Armstrong 
College, Newcastle-on-Tyne. 


Pp. xvi+256. With 8 Illustrations. Price 10/6 net. 
(Posiage 6d. 


OTHER VOLUMES on OTHER SUBJECTS in PREPARATION. 


BAILLIERE, TINDALL, AND COX, 
8 Henrietta Street, Covent Garden, London, W.C. 2. 


ANNOUNCEMENT OF THE CONTENTS 
OF THE MARCH NUMBER 
OF THE 


PHILOSOPHICAL MAGAZINE 


AND 


JOURNAL OF SCIENCE 


Conducted by Sir OLIVER JOSEPH LODGE, D.Sc., LL.D., F.R.S. ; 
Sir JOSEPH JOHN THOMSON, 0.M., M.A., Sc.D., F.R.S.; JOHN 
JOLY, M.A., D.Sc., F.R.S., F.G.S.; and WILLIAM FRANCIS, F.L.S. 


DOUBLE NUMBER (144 pages). Price 5s. 

XXV.—On the Excitation of the Spectra of Carbon, Titanium, and 
Vanadium by Thermelectronic Currents. With Special 
Reference to the Cause of Emission of Light Radiations by 
Luminous Vapours in the Carbon Tube Resistance Furnace. 

By G. A. Hemsatecn. (Plates II.-V.) 
XXVI.—Parametric Solutions for a Fund 1 Equation in the 
eneral Theory of Relativity, with a Note on similar 
xxvii 


{quations in Dynamics. By E. T. BELL. 
andelstam Method of Absolute M of Freq 
of Electrical Oscillations. By J. TyKocinski-TYKocINER. 
XXVIII.—Variably Coupled Vibrations: Gravity-Elastic Combinations. 
Masses and Periods Equal. By L. C. Jackson, F.P.S.L. 
(Plates VI. and VII.) 
XXIX.—On the Magnetic Snsceptibilities of Hydrogen and some other 
ases. By Také Soné. 
XXX.—An Experimental Determination of the Inertia of a Sphere 
moving in a Fluid. By Gitsert Cook, M.*c., A.M. Inst.C. 
XXXI.—A New Cadmium Vapour Arc Lamp. By Frepericxk Bares. 
XXXII.—On Radiation from a Cylindrical Wall. S. P. Owen, B.Sc. 
XXXIII.—On the Measurement of Time—a Rejoinder to Dr. N. Camp- 
bell. By L. Si-perstein, Ph.D. 
XXXIV.—An Attempt to Determine if Common Lead could be separated 
into Isotopes by Cenrrifuging in the Liquid State. By 
J. Jory, F.R.S., and J. H. J. Poors, B.A.I. 
XXXV.—On the Effect of Centrifuging certain Alloys while in the Liquid 
State. By J. Jory, F.R.S., and J. H. J. Poors, B.A.I. 
XXXVI.—Notices respecting New Books. 
XXXVII.—Proceedings of Learned Societies:—Grotocicat Society: 
Mr. H. HamsHaw Tuomas on some Features in the 
Topography and Geological History of Palestine. 
With 6 plates and numerous illustrations in the text. 


Published by TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.C. 4, 


Analytical Reagents 


Chemicals characterised by the letters “A.R.” These 
Reagents are manufactured in our own Chemical 
Works under strict analytical control. The following 
is a facsimile specimen of the style of label adopted. 


ANALYTICAL ZA. R> REAGENT 


Guaranteed f 
analytical a 
the Institui other 


THE: BRITISH ORUG HOUSES, 
GRAHAM STREET, CITY ROAD, LONDON, N, 


We are also Manufacturers of 
“STANDARD” CHEMICALS for standardisation, 
additional to the ‘A.R.” Series. 
INDICATORS (synthetie organic), solid and 
solution. 

VOLUMETRIC SOLUTIONS, TEST SOLUTIONS, 
TEST PAPERS.- 

SYNTHETIC DYES, STAINS AND REAGENTS 
FOR MICROSCOPY. 


Catalogue on application to— 


THE BRITISH DRUG HOUSES, Ltd., 


(Chemical Department), 


Graham Street, City Road, London, N.1. 
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